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Acetal  Amides 
Synthesis 

-  dimethylmethoxymethylamine 
&om  formaldehyde  tetiamethyl- 
aminal  and  chloromethyl 

methyl  ether  (1691) 

Acetals 
Synthesis 

-  0,N-acetals  of  formylphospho- 

nic  acid  esters  (1201) 

-  aliphatic  5-oxo  acetals  from 

6,6-dialkoxy-5,6-dihydro-4/f- 
pyrans  and  alkyl-  or  arylmagne- 
sium  halides  (1806) 

-  bis-[chloromethoxy]-methane 

from  paraformaldehyde  and 
hydrogen  chloride  (1471) 

-  2-bromo-3-ethoxyaldehyde  ace¬ 
tals  and  l,l,3-triethoxy-2-alkenes 
from  aldehyde  diethyl  acetals 

and  2-bromovinyl  ethyl  ether  (1478) 

-  cyclopropanone  ethyl  trimeth- 

ylsilyl  acetal  from  ethyl  3-chlo- 
ropropanoate,  sodium,  and 
chlorotrimethylsilane  241 

-  dialkyl  acetals  of  aldehydes 
by  dialkoxymethylation  of 
CH-acidic  compounds  with  di- 
alkoxymethylainonium  salts  312 

-  dialkyl  acetrds  of  ketones  by 

palladium-catalyzed  oxidation 
of  alkenes  in  the  presence  of 
alcohols  (1558) 

-  diaryl  dithioacetals  from  N- 
arenesulfenylsuccinimide  and 

active  methylene  compounds  (1306) 

-  di-  and  triacetals  by  insertion 

of  chloral  into  liniar  acetals  (1809) 

-  w-nitroacetophenone  di¬ 
alkyl  acetals  from  cu-nitro- 

styrene  and  sodium  alkoxides  (1401) 

-  N-oxidopyridinealdehyde  ace¬ 

tals  by  oxidation  of  pyadine- 
aldehyde  acetals  with  perace¬ 
tic  acid  (1375) 

Qeavage 

-  of  acetals  of  steroidal  ketones 

by  Birch  reduction  with  potas¬ 
sium  in  liquid  ammonia  (1346) 

-  of  aromatic  0,0-  and  0,S- 

acetals  with  methylmagnesium 
iodide  (1738) 

Reactions 

-  C-C  coupling  of  aldehyde  ace¬ 
tals  with  2-bromovinyl  ethyl 

ether  (1478) 

-  insertion  of  chloral  into  linear 

acetals  (1809) 


Acenaphthenes 

Synthesis 

-  1, 2-epoxy acenaphthene  from  ace- 

naphtylene  and  3-chloroper- 
benzoic  acid  (1435) 

C-Acylation 

see:  Oxoalkylation 

N-AcylatkHi 

-  N-aroylation  of  ureas  with 

methyl  benzoates  (1567) 

-  N-benzoylation  of  the  sodium 
derivatives  of  N-chloroarenesul- 
fonamides  with  acetophenones(1569) 

-  of  4-amino-2-hydroxypyrimi- 

dine  (cytosine)  and  cytosine 
nucleosides  with  0,N-diacyl- 
N-ethoxycarbonylhydroxyl- 
amines  (1596) 

-  of  anilines  and  1,4-diamino- 
benzene  with  long-chain  alka- 

noic  acid  chlorides  436 

-  of  benzaldehyde  methyl- 

imine  by  reaction  with  aroyl- 
nickel  carbonyls  67 

-  of  amines  using  3-acyloximino- 

2-phenyl-3tf-indoles  (1315) 

-  of  4-ox(>’3,4-dihydroquinazo- 

lines  with  benzoyl  chloride 
under  Friedel-Crafts  condi¬ 
tions  (1711) 

-  N-trichloroacetylation  of  amino 

acids  and  peptides  with  hexa- 
chloroacetone  (1284) 

-  N-trifluoroacetylation  of 

amino  acids  and  peptides 
with  1,1,1-trichloro-trifluoro- 
acetone  (1842) 

-  N-trifluoroacetylation  of  sulf- 
anilic  acid  with  trifluoroacetic 

acid  anhydride  372 

0-Ac^tk>n 

see  also:  Esterification  and 
Transacylation 

-  O  -acetylation  of  adenosine 
and  uridine  with  acetic  an¬ 
hydride/boron  trifluoride 

etherate  (1277) 

-  O-benzoylation  of  nucleo¬ 
sides  and  nucleotides  with  ben¬ 
zoyl  cyanide/ trialkylamines  (1663) 

-  of  alcohok  with  acyl  halides 

in  liquid  sulfur  dioxide  640 

S-Acylatk>n 

-  of  thiohydroxamic  acids  and 

thiohydroximic  acid  derivatives 
with  acyl  halides  125 


AcylHalidet 

see:  Carboxylic  Acid  Halides 
Acyfanetal  CaibonyUtet 
Synthesis 

-  lithium  dimethylcarbamoylnickel 

tricarbonylate  from  lithium  di- 
methylamide  and  nickel  tetra- 
carbonyl  68 

Reactions 

-  of  lithium  acylnickel  and  acyl- 
iron  carbonylates  with  aryl 

halides  64 

-  of  lithium  acylnickel  and  acyl- 

iron  carbonylates  with  organic 
halides  62 

-  lithium  acylnickel  carbonylates 

with  acetylenes  62 

Acybnetal  Caibonyk 
Reactions 

-  with  N-methylaldimines  67 

Acyloin  Condensation 

-  of  benzaldehyde  using  tributyl- 

amonium  cyanide  (1614)  « 

-  of  dimethyl  cycl6alkane-l,2-di- 

carboxylates  using  sodium  in 
the  presense  of  chlorotri¬ 
methylsilane  (Riihlmann 
reaction)  (1210) 

-  The  Reaction  of  Carboxylic  Acid 

Esters  with  Sodium  in  the  Pres¬ 
ence  of  Chlorotrimethyl¬ 
silane  (Review)  236 

Acyloins 

Synthesis 

-  benzoin  from  benzaldehyde  and 
tributylamonium  cyanide  (1614) 

-  by  hydrolysis  of  open-chain  and 

cyclic  enediol  bis-[trimethylsilyl 
ethers]  248 

-  l-halo-3-hydroxy-2-oxoalkanes 

from  4-halomethylene-l,3-di- 
oxolanes  (1144) 

-  O-trimethykilyl  acyloins  from 

wc-diketones  247 

Reactions 

-  C-alkylation  of  benzoins  with 

alkyl  halides  (1808) 

Acyloxylatkm 

-  electrochemical  acyloxylation  300 
Adamantanes 

Synthesis 

-  N-(2-adamantyl)-a-lactams  from 

N-(2-adamantyl)-a-bromocarb- 
oxamides  and  potassium  r-but- 
oxide  543 

-  1-hydroxyadamantane  from  2- 

hydroxytwistane  and  antimony 
(V)-fluoride  in  liquid  sulfur 
dioxide  645 
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Reaction! 

-  oxidative  fragmentation  of 

1-  and  2-hydroxyadamantane$ 
with  iead(IV)-acetate/iodine  524 

Alcohols 
Synthetis 

-  l-acetoxy-3-fluoro-2-hydroxy- 

prc^ane  from  acetic  acid  and 
epifluorohydrin  646 

-  O-acetyl  derivatives  of  primary 


alcohtrfs  by  reduction  of  alkyl 
carboxylates  with  diisobutyl- 
aluminum  hydride  and  subse¬ 
quent  acetylation  309 

-  ^iphatic  vie-(tec,  r^-diols  from 

di^yl  oxalates  and  alkylmagne- 
sium  halides  (3  steps)  (1728) 

-  2-amino  alcohols  from  enoliz- 
able  ketones  via  enol  silyl 

ethers  (3  steps)  (1683) 

-  aryl  trichloromethyl  carbint^ 

from  arenes  and  trichloroacet- 
aldehyde  131 

-  aryl  trichloromethyl  carb- 

inob  from  aromatic  alde¬ 
hydes  and  chloroform  131 

-  aryl  trichlorcHnethyl  carbinols 

from  thchloroacetiddehyde  and 
arylmagnesium  bromides  132 


-  benzyl  alcohob  by  electrochemi¬ 
cal  reduction  of  benzoic  acids  292 

-  l-bromo-3'fluoro-2-hydroxypro- 

pane  from  epifluorohydrin  and 
hydrobromic  acid  646 

-  by  hydroboronation-oxidation  of 

alkenes  (1686) 

-  l-chloro-3-fluoro-2-hydroxypro- 

pane  from  epifluorohydrine  and 
hydrochloric  acid  646 

-  2-chloro-l-phenylethanol  fr<Mn 

styrene  and  chlorine  in  dimeth- 
ylformamide  (1721) 

-  l-(4-chlor<^henylthio)-3-fluoro- 

2-hydroxypropane  from  epifluo¬ 
rohydrin  and  4-chlorothi(q>henol  646 

-  /rans-cinnamic  alcohol  from 

2-hydroxyethyl-triphenylphos- 
phonium  bromide  and  benz- 
aldehyde  29 

-  cyclohexaiie-l,3-diolfrom  3-hy- 

droxycyclohexene  and  mercury(Il)- 
acetate  (■•■  reduction)  531 

-  1-cyclohexylcyclohexanol  from 
tricyclohexylborane,  bromine, 

and  water  (1680) 

-  cyclopropylcarbinols  from  aceto¬ 

phenones  and  l-bromomethyl-2,2- 
dimethyloxirane  (1100) 

-  a-dcuterated  carbinob  by  re¬ 
duction  of  ketones  with  sodium 

in  Odeuterated  alcohols  (1400) 

-  2,3-diaryl-2,3-dihydroxy- 

butanes  by  electrochemical 
reduction  of  acetophenones  291 

-  1,2-diarylglycols  by  electro¬ 

chemical  reduction  of  benz- 
aldehydes  291 

-  cis-  and  trant-  7,8-dihydroxy- 

bicyclo{4.2.0]octane  by  electro- 
lysb  of  cyclooctatetraene  in  ace¬ 
tic  acid  (-•-  subsequent  hydro¬ 
genation)  300 

-  3,6-dihydroxycyclbhexene  from 

cyclohexa-1, 3-diene  and  mercury- 
(ll)-acetate  (-t-  reduction)  536 

-  c«-4,5-dihydroxy-3-oxo-l,2,4,5- 
tetraphenylcyclopentene  from 
tetracydone  and  nitrous  acid  (1748) 


-  2,6-dihydroxy-l,l,l-trichloro- 
2-alkenes  from  6-trichlorometh> 
yl-a-pyrons  and  sodium  bor- 

anate  (1372) 

-  vfc-diols  by  electrochemical 
reduction  of  a-hydroxy 

ketones  292 

-  v/c-diols  by  reduction  of  a-oxi- 

minoaldehydes  or  -ketones  with 
sodium  boranate  (1337) 

-  vftsdiols  by  reductive  C-C  coup¬ 
ling  of  aldehydes  or  ketones 

using  aluminum  amalgam  (1339) 

-  vfc-diols  from  carboxylic  acids 

and  butyllithium  by  reductive 
alkylative  coupling  (1188) 

-  tram-vic-dioh  from  oleflns 

and  2-sulfoperbenzoic  acid  (1682) 

-  vic-diob  from  oxiranes,  di¬ 

methyl  sulfoxide,  and  2,4,6-tri- 
nitrobenzenesulfonic  acid  (1685) 

-  vfc-diols  from  styrene  or 

stilbene  derivatives  and  mer- 
cury(ll)  salts  533 

-  irons,  rrans-famesol  and  2,7,11- 
trimethyl-rranj,  /ra«s-2,6,10Klo- 
decatrienol  from  1 -hydroxy- 
7,1  l-dimethyldodeca-6,10-dien- 

2- yne  177 

-  2-fluorocyclohexanol  from 

epoxycyclohexane  and  hydrogen 
fluoride  (1101) 

-  3-fluoro-2-hydroxy-l^q)er- 

idinopropane  from  epifluoro¬ 
hydrin  and  piperidine  646 

-  l-fluoro-3-iodo-2-hydroxypro- 

pane  from  epifluorohydrin  and 
hydroiodic  acid  646 

-  (3-hydroxyalkyl)-tributybtan- 

nanes  by  Grignardation  and 
hydrolysb  of  (3-bromoalkoxy)- 
tributylstannanes  (1361) 

-  l-hydroxy-2-alkynes  from  2,3- 
dibromo-4-chloro-2-butene  and 
alkylmagnesium  bromides  (1187) 

-  6-hydroxy-3-methyl-2-hexene  by 
stereospecific  fragmentation  of 

3- methyl-5,6-dihydro-4^-pyran  184 

-  l-hydroxy-2-octenes  from  alkyl- 

idenetriphenylpho^horanes  and 
aldehydes  380 

-  hydroxy  steroids  by  reduc¬ 
tion  of  steroidal  ketones  with 
sodium  boranate/aluminum 

oxide  (1184) 

-  primary  alcohob  from  aldehydes 
and  sulfurated  sodium  bor^ 

anate  (1466) 

-  primary  and  secondary  alcohols 

by  reduction  of  oximes  with 
sodium  boranate  (1337) 

-  secondary  alcohols  by  electro¬ 
chemical  reduction  of  ketones  (11 82) 

-  secondary  and  tertiary  alco¬ 
hob  from  carbonyl  compounds 

and  aUybnagnesiiun  halides  349 

-  tertiary  ally!  alcohols  from  al¬ 

dehydes  or  ketones  and  diallyl- 
zinc  or  diallylcadmium  (1684) 

-  tertiary  aminomethykarbinob 
frcxn  ketones  and  diphenyl- 
methykne-lithiomethylamine  (1737) 

-  trialkylcarbinob  from  trialkyl- 
boranes,  brtmiine,  and  water  (1680) 

-  trialkylcarbinob  frtnn  trialkyl- 
boranes,  carbon  monoxide,  and 
ethylene  glycol  (2  steps)  (1687) 


-  trialkylcarbinob  from  trialkyl- 
boranes,  chlorodifluoromethane, 
and  lithium  triethylcarboxide  (1604) 

Reactions 

—  of  Aryl  Trichloromethyl  Carbi¬ 


nols  with  Nucleophiles 

(Review)  131 

-  protonation  and  cleavage  in 

liquid  sulfur  dioxide  642 

Aklehydes 

Synthesis 

-  acrolein  from  propene  and 

mercury(II)-sulfate  527 

-  aldehydes  of  the  sugar  series 

by  photochemical  oxidation  of 
sugar  derivatives  87 

-  aliphatk  aldehydes  from  lithium 

a^thiocarboxylates  and  ethyl 
formate  (1693) 

-  alq>hatic  and  araliphatic  alde¬ 

hydes  from  primary  alcohob 
by  oxidation  with  silver(II) 
pyridine-2-carboxylate  (1207) 

-  aliphatic  and  araliphatic  alde¬ 

hydes  from  2,4,4-trimethyl-2- 
pentyl  isocyanide  and  alkyl¬ 
magnesium  bromides  (1351) 

-  aliphatic  and  aromatic  alde¬ 
hydes  from  2-alkyl-  or  2-aryl- 
1,3-dithianes  and  mercuric 

oxide  (1613) 


-  aliphatic  and  aromatic  alde¬ 
hydes  from  carboxylic  acid 
chlorides  and  triethylsilane  (1114) 

-  aliphatic  and  aromatic  alde¬ 
hydes  from  3,4,4-trimethyl- 
4,5-dihydro-l  ,3-oxazolium 

iodide  and  Grignard  reagents  (1695) 

-  aliphatic,  aromatic,  and  hetero¬ 
aromatic  aldehydes  from 
N,N-dimethylcarboxamides  (1113) 

-  A^-alkenals  from  allyl  vinyl 

ethers  179 

-  4-alkoxy-A2-alkenab  from 

4-alkoxy-l-r-butoxy-2-alkynes 
and  potassium  f-butoxide 

(2  steps)  (1405) 

-  a-alkylated  aldehydes  from 

aldehyde  enol  acetates  via 
O-staimyl  enob  (1121) 

-  a-allyl  aldehydes  (2-substi- 

tuted  pent-5-enab)  from  benz- 
aldehyde  or  cyclk  ketones 
and  diethyl  allylthiomethane- 
phosphonate  (2  steps)  (1408) 

-  benzo[b]thiophene-2-aldehydes 

and  benzo[b^lenophene- 2-alde¬ 
hydes  from  27f-benzo[b]thiapyr- 
ans  and  2ff-benzo[b]selenapyr- 
ans,  respectively,  and  selenium 
dioxide  (1580) 

-  by  base^romoted  oxidation  of 

4-nitrobenzenesulfonates  of  pri¬ 
mary  alcohob  in  dimethyl  sulf¬ 
oxide  655 

-  by  oxidation  of  1-aminoalkanes 

with  potauium  ferrate  (1617) 

-  by  oxidation  of  primary  alco¬ 
hob  with  potassium  ferrate  (1617) 

-  by  reductive  deoximation  of 

aldoximes  with  titanium(III)- 
chloride  (1340) 

-  6<hlorobicyclo[3.1.0jhex-2- 

ene-6-aldehyde  from  7,7-di- 
chloro-6-hydroxybicyclo[3.2.0]- 
hept-2-ene  and  base  421 

-  d-chloro-3,4-dimethoxycinnam- 
aldehyde  from  3,4-dimethoxy- 
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acetophenone,  dimethylform- 
amide,  and  phosphorus  oxy¬ 
chloride  (1350) 

-  cyclopentanealdehyde  from  cyclo¬ 
hexene  and  mercurydl)  salts  533 

-  dialdehydes  by  oxidative  coup¬ 
ling  of  monoaldehydes  (1239) 

-  d-dialkylaminoacroleins  from  3- 

ethoxy-5-oxo-l-hexyne  and  di- 
alkylamines  (1742) 

-  4,4-diethoxy-2-butenal  from  2- 

diethoxymethyloxirane  (1557) 

-  homophthaladehyde  by  ozono- 

lysis  of  indene  423 

-  homophthaldehyde  from  1,2-di- 

hydroxyindane  and  lead(IV)- 
acetate  423 

-  4-hydroxy-3-methylthiomethyl- 

benzaldehydes  from  4-hydroxy- 
benzaldehydes  and  dimethyl  sulf¬ 
oxide  (1692) 

-  indole-3-aldehyde  from  3-hydroxy- 

methy  lindole  (1116) 

-  2-methyl-A*-alkenals  by  oxida¬ 

tion  of  2-methyl-2-alkenes  with 
selenium  dioxide  188 

-  non-conjugated  trimethyldodeca- 
trienals  from  dimethyloctadi- 

enols  181 

-  co-substituted  aldehydes  from 

2-alkyl4,4,6-trimethyl-5,6-di- 
hydro-4tf-l,3-oxazines,  butyl- 
lithium,  and  (o-substituted  alkyl 
halides  (2  steps)  (1612) 

-  2-substituted  A^-pentenals  from 

aromatic  aldehydes  or  ketones 
and  allyloxymethylenetriphenyl- 
phosphorane  (1750) 

-  d-trimethylsilyl  aldehydes  from 

aj-unsaturated  aldehydes,  chloro- 
trimethylsilane,  and  magne¬ 
sium  (1633) 

-  a,/}-unsaturated  aldehydes  by 
aldol  condensation  of  aldehydes 
or  ketones  with  alkylidene- 

PTnines  186 

-  a,0-unsaturated  aldehydes  from 

l,3-bis-[methylthio]-allyllithium 
and  alkyl  halides  or  carbonyl 
compounds  (1611) 

-  a-vinyloxy  aldehydes  by  oxida¬ 
tive  C-0  coupling  of  aldehydes  (1239) 

Reactions 

-  ~  (2-cyanoethylation)  of  a,d-un- 
saturated  aldehydes  with  acrylo¬ 
nitrile,  followed  by  cyclization(1354) 

-  electrochemical  reduction  291 

Aldol  Condensation 

-  of  aldehydes  and  ketones  with 

alkylideneamines  186 

Aldol  Reactions 

-  of  benzaldehydes  with  methyl 

phenylacetate  in  the  presence  of 
sodium  amide  317 

Alkanes 

Synthesis 

-  3d-butylcholestane  from  3-oxo- 
cholestane  tosylhydrazone  and 


butyllithium  (1328) 

-  by  catalyzed  couphng  of 

Grignard  reagents  with  organic 
halides  303 

-  by  electrochemical  reduction  of 

olefins  295 

-  by  electrolysis  of  salts  of  carb¬ 
oxylic  acids  (Kolbe  reaction)  296 


-  from  aliphatic  aldehydes  or 

ketones,*  tosylhydrazine,  and 
sodium  cyanoborohydride  (1599) 

-  from  alkyl  halides  and  sodium 

boranate  (1533) 

-  polychloroalkanes  from  a,a,a,o>- 
tetrachloroalkanes  and  1-al- 

kenes  (1718) 

Alkanoic  Acids  and  Esters 
see  also:  Carboxylic  Acids 
Synthesis 

-  dihalonitroacetic  acids  from 

tetrahaloethylenes  and  nitric 
acid/sulfuric-acid  (1701) 

-  ethyl  3-hydroxyalkanoates 
from  aldehydes  or  ketones, 

ethyl  bromoacetate,  and  zinc  (1757) 

Alkenes 

see  also:  Stilbenes  and  Styrenes 
Synthesis 

-  2-  and  1-alkenes  from  3-acetoxy- 

1-alkenes  and  lithium  dimethyl- 
cuprate  183 

-  1-alkenes  from  alkyl  hahdes  and 

allylmagnesium  halides  352 

-  l-amino-2-alkenes  from  N,N-di- 
substituted  1-amino-l-alkynes 

and  aldehydes  or  ketones  (1195) 

-  3-arylimino-l-dialkylamino- 
propenes  from  ^ialkylamino- 
acrolein  aminals  or  acetal 

amides  and  aromatic  amines  (1672) 

-  l-bromo-3-alkenes  from  sec¬ 
ondary  cyclopropyl  caibinols 


and  hydrogen  bromide  178 

-  3-bromo-2-bromomethylpro- 

pene  from  methylenecyclo- 
propane  and  bromine  322 

-  by  catalyzed  alkenylation  of 

Grignard  reagents  303 

-  by  electrolysis  of  salts  of 

vicinal  dicarboxylic  acids  297 


-  l-dialkylamino-3-oxo-l/f,  2H- 
polyhalb-l-alkenes  from  per- 
chloro-  or  perfluoroalkanoic 

acid  halides  and  triethylamine  (1744) 

-  1,2-diarylethylenes  from  1,2- 

diary  1-1 ,2-dihydroxyethanes 
and  dimethylformamide  di¬ 
methyl  acetal  (2  steps)  ^  (1532) 

-  2,2-diaryl-l,l-dichloroethyl- 
enes  from  diaryl  ketones 

(3  steps)  (1670) 

-  1,6-dienes  from  active  methylene 

compounds  and  butadiene  or 
isoprene  (1615) 

-  Diene  Synthesis  via  Boronate 

Fragmentation  (Review)  229 

-  diethyl  4-(2-oxocycloalkyl)- 

rran5-but-2-enylmalonates  from 
diethyl  2-methylenecyclopro- 
pylmalonate  and  enamines  of 
cyclic  ketones  (1422) 

-  2,6-dihydroxy-l,l,l-trichloro- 
2-alkenes  from  6-trichloromcthyl- 
a-pyrons  and  sodium  boranate  (1372) 

-  2-dimethylamino-l-nitroethyl- 

enes  from  N,N-dimethylcarbox- 
amide  diethyl  acetals  and  1- 
nitroalkanes  (1697) 

-  a-diphenylmethylene-|}4i- 

ketones  from  /}-diketones  and 
dichlorodiphenylmethane  (1347) 

-  di-  and  trisubstituted  ethylenes 

by  fragmentation  of  7-dimethyl- 
amino  tertiary  alcohols  with 
cyanogen  bromide  (1461) 


-  1,2-divinyl-l-methylcyclo- 
hexanes  by  pyrolysis  of  1- 
methylcyclodeca-1 ,5-dienes  234 

-  functionally  substituted  alkenes 

by  [3,2]-sigmatropic  rearrange¬ 
ments  of  other  substituted  al¬ 
kenes  183 

-  1-heptene  by  debromiiuition  of 

1,2-dibromoheptane  with  naph¬ 
thalene-sodium  (1391) 

-  6-hydroxy-3-methyl-2-hexene 
by  stereospeciflc  fragmentation 
of  3-methyl-5,6-dihydro-4/f- 

pyran  184 

-  l-hydtoxy-2-octenes  from  alkyl- 

idenetriphenylphosphoranes  and 
aldehydes  380 

-  3-hydroxy-3-phenylpropene 

from  2-hydroxyethyl-triphenyl- 
phosphonium  bromide  29 

-  linear  non-coi\iugated  1 ,5-  and 

1,6-dienes  by  hydroboronation/ 
fragmentation  of  4-mesyioxy- 
cyclohexenes  235 

-  methyl  hepta-2,5-dienoate  by 

co-dimerization  of  butadiene  and 
methyl  acrylate  265 

-  non-conjugated  alkadienes  from 
diisoprene  dianion  and  ketones  91 

-  non-conjugated  chloroalkadienes 
from  hydroxy  diterminal  dienes 

and  thionyl  chloride  182 

-  non-conjugated  dienals  by  aldol 

condensation  of  non-coiyugated 
insaturated  aldehydes  or  ke¬ 
tones  witli  alkylideneamines  186 

-  non-conjugated  dienes  by  reac¬ 

tion  of  isoprene  with  naphthalene- 
sodium  in  benzene  375 

-  non-conjugated  polyenes  from 

non-conjugated  dienones  and 
diphosphoranes  186 

-  non  conjugated  unsaturated 

open-chain  ketones  by  stereo¬ 
speciflc  fragmentation  of  cyclic 
diols  184 

-  open-chain  alkenes  from 
alkyl  halides  and  rr-allyl- 

nickel  complexes  56 

-  3-oximino-i-alkenes  from  a- 
chloroalkyl  ketoximes  or  vie- 
chloronitrosoalkanes  and  di- 
methyloxosulfonium  methylid  (1700) 

-  phenylalkenes  from  alkylbenz- 

enes,  isoprene,  and  naphthalene- 
sodium  375 

-  Stereoselective  Synthesis  of  Tri¬ 
substituted  Oleflns  (Review)  175 

-  substituted  4,6-dinitro-l, 3-di- 

styrylbenzencs  from  benzalde¬ 
hydes  and  4,6-dinitro-l  ,3-di- 
methylbenzene  (1336) 

-  tetraacetylethylene  from  the 
dithallium  derivative  of  sym- 
tetraacetylethane  and  iodine  (1559) 


-  trisubstituted  oleflns  by  de¬ 
amination  of  aziridines  with 

alkyl  nitrite  188 

-  trisubstituted  oleflns  by  pyroly¬ 
sis  of  ^lactones  1 89 

-  trisubstituted  olefliu  from  al¬ 
dehydes  and  phosphoranes  186 

-  trisubstituted  oleflns  from  vic- 
diols  and  thiocarbonyldiimid- 

azole  185 

-  trisubstituted  oleflns  from  oxir- 

anes  185 
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-  vinyl  halides  from  5,S-dialkyl- 
3-nitroto-2-oxo- 1 ,3-oxazolidines 
and  lithium  2-methoxy- 

ethoxide  (1393) 

Reactions 

-  electrochemical  reduction  29S 

-  oxidation  with  mercury(ll)salts  S27 
Alkenok  Acida  and  Derivatives 
Synthesis 

-  dt-2-alkenoic  acids  from  1-hydroxy- 
2-alkynes,  l-aUcynyl  ketones,  or 
methyl  2-alkyiioates  and  nickel 
tetracarbonyl/water/ethanol  176 

-  alkyl  A^-alkenoates  from  alkyl 

2-bromo-  or  2-iodoalkanoates 
and  alkylidenetriphenylphosphor- 
anes  (1423) 

-  2,2-dimethyl-A^-butenoic  acid 

from  l-acetyl-5-oxo-3,4.4-tri- 
methylpyrazoline  (1125) 

-  dimethyl  2-(l-methoxycarb- 
onyl-2-pyrrolyl)-maleate  from 
1-methoxycarbonylpyrrole  and 
dimethyl  acetylenedicarb- 

oxylate  (1583) 

-  ethyl  2-methyl-2-butenoate  from 
ethyl  pyruvate  or  acetaldehyde 

by  carbonyl  olefination  186 

-  long-chain  non<onjugated 

dienoic  and  polyenoic  acid 
esters  by  intermolecular  addi¬ 
tion  reactions  of  olefin  deriva¬ 
tives  179 

-  maleodinitrile  and  fumarodi- 

nitrile  from  haloacetonitriles  (1244) 

-  methyl  2-alkenoates  from 
methyl  2-alkynoates  and 

lithium  dialkylcuprates  177 

-  methyl  0-amino-a-nitroacrylates 

from  methyl  ^thoxy-a-nitro- 
acrylate  or  3,3-diethoxy-2-ni- 
trt^ropanoate  and  primary  or 
secondary  amines  (1705) 

-  non-copiugated  alkenals  and 

diethyl  i-ethoxycarbonylphos- 
phonates  187 

-  optically  active  4-alkylcyclo- 

hexylideneacetic  acids  (1419) 

-  unsaturated  dicarbocylic  acid 
esters  from  acetylene,  nickel 
tetracarbonyl,  and  alcohols  65 

Separation  of  Isomers 

-  cf^crotonic  acid  by  equilibration 

and  distillation  of  trans-ctotonk 
acid  482 

Alkenylation 

-  N-alkenylation  of  trialkylamines 

or  trialkylamonium  chlorides 
with  aryl  2-chlorovinyl  ketones 
or  aroylacetylenes,  respec¬ 
tively  (1197) 

-  of  CH-acidic  compounds  with 
a,^-unsaturated  |}^ialkylamino- 
or  ^alkylarylamino  acetals, 

acetal  amides,  or  aminals  (1671) 
Alkoxyalkylatioii 
-of  trinitromethaiK  with  vinyl 

acetate  and  alkanols  (1725) 

Alkoxycaihoiiylation 

-  r-butyloxycarbonylation  of 

alkyl  and  alkenyl  halides  58 

-  of  acetylenes  using  metal 

carbonyls  64 

-  of  alkyl  halides  in  liquid  sulfur 

dioxide  640 

Alkoxylatioii 

-  electrochemical  methoxylation  301 


-  of  acetyl-p-benzoquinone  with 

alcohols  315 

Alkylatenes 

Synthesis 

-  from  aralkyl  halides  and  sodium 

boranate  (1533) 

Reactions 

-  plasma-chemical  dimerization 

of  methylbenzonitriles  426 

-  reanangement  of  alkylarenes 

under  Friedel-Crafts  condi¬ 
tions  464,468 

C-Alkylation 

see  also:  Aminoalkylation,  Bemyla- 
tion.  Cycloalkylation,  Hydroxy- 
alkylation,  and  Oxoalkylation 

-  a-alkylation  of  alkanoic  acid 

salts  with  butyilithium/alkyl 
bromide  (1418) 

-  a-alkylation  of  alkyl  alkanesul- 

fonates  with  alkyl  halides  (1429) 

-  a-alkylation  of  ethyl  0,0-di- 

ethylpho^honoacetate  with 
epifluorohydrin  647 

-  7-alkylation  of  fi-oxo  esters  by 
dimetallation  and  reaction 

with  alkyl  halides  (1754) 

-  allylation  of  3-alkoxycarbonyl- 

furans  with  allyl  iodides/silver 
acetate  (1507) 

-  by  reaction  of  allylmagnesium 

halides  with  alkyl  halides  352 

-  4-(l-cyanoalkyl)-quinolines 
from  3-bromoquinoline,  sodium 
amide,  and  alkanoic  acid 

nitriles  (1384) 

-  ethyl  alkanoates  from  ethyl 

bromoacetate  and  trialkyl- 
boranes  (1122) 

-  ethylation  of  malonic  acid 
derivatives  and  of  triethyl 
methanetricarboxylate  with 
dimethylformamide  diethyl 

acetal  (1756) 

-  a-ethylation  of  phenylacetoni- 

triles  with  ethyl  halides  (1751) 

-  ethyl  2-bromoalkanoates  from 

ethyl  dibromacetate  and  tri- 
alkylboranes  (1123) 

-  ethyl  a,a-dichlorocarboxylates 
from  ethyl  trichloroacetate, 

zinc,  and  alkyl  halides  (1126) 

-  2-(2-hydroxyalkyl)-cycloalka- 

nones  from  l-pynolidinocyclo- 
alkenes  and  oxiranes  (1479) 

-  a-methylation  +  a-aikylation 

of  ketones  via  a-alkylthio- 
methylenation  (1699) 

-  C-methylation  of  ethyl  alkyl- 

idenecyanoacetates  with  meth- 
ylmagnesium  halides  (1555) 

-  methylthiomethylation  of  4- 

hydroxybenzaldehydes  (1692) 

-  of  3-acetoxy-l-alkenes  vath  lithi¬ 
um  dimethylcuprate  '  183 

-  of  aldehyde  0-stannyl  enols  with 

alkyl  iodides  (1121) 

-  of  1-alkynes  with  bis-{dimethyl- 
amino]-r-butoxymethane  or 
tris-{dimethylamino]-methane  (1674) 

-  of  arenes  under  Friedel-Crafts 

conditions  468 

-  of  arenes  with  dialkyl  N-alkyl- 

pho^horamidates  203 

-  of  arenes  with  phosphoric  or 

phosphorous  acid  esters  142 

-  of  benzoins  or  benzoin  alkyl 

ethers  with  alkyl  halides  (1808) 


-  of  dianions  of  2,4-dioxo-l,3- 
thiazolidines  with  alkyl  halides  310 

-  of  non-conjugated  alkatrienoic 

acid  esters  with  lithium  dimeth¬ 
ylcuprate  183 

-  of  pyridines  in  the  3-position  by 

successive  reaction  with  lithium 
alanate  and  alkyl  halides  (1651) 

-  of  7-sultones  with  butyllithium 

and  alkyl  halides  (1512) 

-  of  sodium  acetylacetonates 

with  alkyl  bromides  (14 11) 

-  polyfluoroalkylarenes  from 

aryl  iodides  and  1-iodopolyflu- 
oroalkanes  (1539) 

-  reductive  alkylation  of  carb¬ 

oxylic  acids  with  butyllithium/ 
titanium(III)-chloride  with  di¬ 
merization  to  vic-diols  (1188) 

-  reductive  alkylation  of  3-oxo- 
cholestane  tosylhydrazone 

with  butyllithium  (1328) 

N-Alkylatk>n 

-  N(4)-alkylation  of  sulfanil- 

amides  with  l-(3-oxo-3-phenyl- 
propyl)-p9eridine  (1221) 

-  N-benzylthiomethylation  of 

pyridine  with  benzyl  chloro- 
methyl  ether  205 

-  N,N-bis-[3-oxo-butylation]  of 

anilines  with  butenone  (1334) 

-  N-(2-cyanoethylation)  of 

alkanolamines  with  acrylo¬ 
nitrile  650 

-  intramolecular  N-alkylation 

of  N-substituted  halocarbox- 
amides  436 

-  N-methylation  of  N-protected 

a-aminocarboxylic  acids  with 
methyl  iodide  (1282) 

-  N-methylation  of  thiocarbox- 
amides  with  methyl  iodide  (1496) 

-  of  amines  by  trifluoroacetyla- 

tion,  alkylation  with  alkyl  iodides, 
and  hydrolysis  (1545) 

-  of  arylhydrazones  by  reaction 
of  the  N-sodio  derivatives  with 

alkyl  halides  587 

-  of  carboxamides  with  alkyl 
halides/potassium  hydroxide  266 

-  of  4,6-dioxa-l-azabicyclof3.3.0l- 
octanes  (bicyclic  amide  acetals)  24 

-  of  piperidine  with  epifluoro¬ 
hydrin  646 

0-Alkylatk>n 

-  of  alkyl  hydroperoxides  with 

diazo^anes  (1199) 

-  of  benzoins  with  alkyl  halides  (1808) 

S-Alkylation 

-  of  thiohydroxamic  acids  and 

derivatives  125 

Alkylidenation 

-  of  0,0-dialkylphosphonoaceto- 
nitriles  and  dialkyUor  diaryl)- 
cyanomethylphosphine  oxides 

with  aldehydes  (1777) 

-  of  malonic  acid  esters  with  alde¬ 

hydes  or  ketones  and  titanium- 
(IV)-chloride  (1702) 

Alkyl  Radicals 

Reactions 

-  addition  of  free  alkyl  radicals  to 

nitrones  197 

-  triarylmethyl  radicals  from  tri- 

arylmethanes  and  alkaline  potas¬ 
sium  permanganate  (1598) 
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Alkynes 

Synthesis 

-  a^-acetylenic  ketones  from  con¬ 

jugated  diynes  by  hydroborona- 
tion/ oxidation  (1413) 

-  4-alkoxy-l-dialkylamino-2-but- 
ynes  from  3-alkoxypropynes,  form¬ 
aldehyde,  and  dialkylamines  (1732) 

-  l,4-bis-[dialkylamino}-8-hydroxy- 

2-octynes  from  3-dialkylamino-7- 
hydroxy-l-heptynes,  1,3,5-tri- 
oxane,  and  dialkylamines  (1740) 

-  l,l-bis-[dimethyiamino]-2- 
alkynes  from  bis-{dimethyl- 
amino]-t-butoxymethane  or 
tris-[dimethylamino}-methane 

and  1-alkynes  (1674) 

-  3,4-diamino-l-butynes  and  3- 

amino-4-hydroxy-l-butynes 
from  l-bromo-4-amino-  or 
l-bromo-4-hydroxy  bu  ta- 1 ,2- 
dienes,  respectively,  and  pri¬ 
mary  or  secondary  amines  (1465) 

-  diarylacetylenes  from  diaryl 

ketones  (4  steps)  (1670) 

-  l-hydroxy-2-alkynes  from 
2,3-dibromo-4-chloro-2-butene 

and  alkylmagnesium  bromides  (1187) 

-  4-methylamino-l-alkynes  by 
Hofmann  degradation  of  4- 
aminocarbonyl-l-alkynes 

-  a-oximinoalkynes  from 
hydroximic  acid  chlorides  and 

1- alkynylmagnesium 
bromides 

Reactions 

-  of  1-alkynes  with  acylnickel 
carbonylates 

-  photoaddition  of  vinylene  carb¬ 
onate  to  alkynes 

Allenes 

Synthesis 

-  4-alkoxy-l-t-butoxyalka-l, 2-di¬ 
enes  from  4-alkoxy-l-r-butoxy- 

2- alkynes  and  potassium  t- 

butoxide  (1405) 

-  ethyl  alka-3,4-dienoates  from 

l-hydroxy-2-alkynes  and  tri- 
ethyl  orthoacetate  or  orthopro- 
panoate  (1493) 

-  3-ethylthio-l-phenylalka-l  ,2- 

dienes  from  3-ethyl thio-1- 
phenyl-l-alkynes  and  potas¬ 
sium  f-butoxide  (1402) 

-  methyl  2-bromo-4,4-diphenyl- 

buta-2,3-dienoate  from  1,1-di- 
bromo-3,3-diphenylpropadiene, 
butyllithium,  and  methyl 
chlorocarbonate  (2  steps)  (1318) 

-  terminal  allenes  from  l-chloro-2- 

alkynes  and  disiamylborane  (1234) 

Reactions 

-  addition  reaction  with  sulfenyl 

halides  569 

-  of  allene  with  butyllithium  and 

chlorotrimethylsilane  (1815) 

Amide  Acetals 

Synthesis 

-  acylation  of  bicyclic  amide 

acetals  22 

-  Bicyclic  Amide  Acetals. 

Synthesis  and  Reactions  (Review)  16 

Reactions 

-  alkylation  and  transannular  ring 
opening  of  bicyclic  amide  acetals  24 

-  of  bicyclic  amide  acetals  with 

acyl  halides  23 


-  of  bicyclic  amide  acetals  with 


aldehydes 

-  of  bicyclic  amide  acetals  with 

23 

amines 

-  of  bicyclic  amide  acetals  with 

22 

aryl  isocyanates 

-  of  bicyclic  amide  acetals  with 
carboxylic  acids  and 

26 

anhydrides 

-  of  bicyclic  amide  acetals  with 

21 

phenols 

-  hydrolysis  of  bicyclic  amide 

21 

acetals 

-  ionization  of  bicyclic  amide 

20 

acetals 

Amidines 

Synthesis 

—  N-arylbenzamidines  from 

19 

benzonitriles  and  anilines 
-  N-(2-cyanophenyl>N*,N*-di- 
alkylbenzamidines  from  3- 
chloroimino-2-phenyl-3/f- 

(1425) 

indoles  and  dialkylamines 
-  N,N  -dicyanocarboxamidines 
from  ethyl  thiocarboxylates, 
cyanamide,  and  potassium 

(1358) 

methoxide 

-  N-substituted  benzamidines 
from  diaryl  ketoximes, 
sodium/liquid  ammonia,  and 

(1628) 

benzonitrUe 

Amidinhun  Salts 

Application 

-  aminomethylenation  of  di- 

(1494) 

ethyl  malonate  (sodium  deriv¬ 
ative)  with  tetramethylform- 
amidinium  benzenesulfonate  220 

Amination 

-  electrochemical  acetanddation  301 

-  of  halopyridines  to  aminopyrid- 

ines  with  ammonia/copperd)- 
chloride  (1377) 

-  of  olefins  3 

-  radical  amination  of  non-conju- 

gated  open-chain  and  cyclic  di¬ 
enes  with  hydroxylamine/tita- 
nium(IlI)-chloride  259 

-  reductive  amination  of  arylace- 

tones  with  (S)-(-)-l-amino-l- 
phenylethane  (1333) 

Amine  Cixides 

Synthesis 

-  tertiary  amine  N-oxides  from 

tertiary  amines  and  3-chloro- 
perbenzoic  acid  (1193) 

Amines 

see  also:  Anilines 

Synthesis 

-  4-|>cyl-3-amino-4-phenylcyclo- 
hexenes  from  2-phenylacrylic 
acid  derivatives  and  1 -alkyl- 
amino  (or  dialkylamino)- 


butadienes  (1190) 

-  N-acyl-N-(cis-styryl)-amines  from 

phenylacetylene  and  carboxamides 
or  lactams  (1191) 

-  alkylamines  from  alkyl  halides 

and  guanidine  (1608) 

-  sec-alkyl-methylamines  by 

electrochemical  reductive 
amination  of  ketones  with 
methylamine  (1181) 

-  allylamines  from  N,N-disubtti- 

tuted  1-amino-l-alkynes  and 
aldehydes  or  ketones  (1195) 

-  allylic  primary  amines  from 
nitriles  and  allylmagnesium 

halides  354 


-  3-amino-l-butynes  from  1- 

bromobuta-1, 2 -dienes  and  pri¬ 
mary  or  secondary  amines  (1465) 

-  v/c-aminochloroalkanes  from 

olefins  and  N-chloroamines  3 

-  l-amino-2-ethoxycyclobutene- 

diones  from  1,2-diethoxycyclo- 
butenedione  and  amines  (1349) 

-  l-(2-aminoethyl)-3,4,5-trimeth- 

oxybenzene  by  electrochemical 
reduction  of  u»-nitro-3,4,5-tri- 
methoxystyrene  290 

-  6-amino-A^-hexenonitrile  by 

electrochemical  reduction  of 
A^-hexenedioic  acid  dinitrile  (1621) 

-  l-(aminomethyl)-cyclohexanol 
by  electrochemical  reduction  of 
l-(nitromethyl)-cyclohexanol  290 

-  aminophenanthridines  from 

nitrophenanthridines  and  ethanol- 
amine  592 

-  aminopyridines  from  halopyridines 
and  ammonia/copperd)- 

chloride  (1377) 

-  N,N-bis-[3-oxobutyl}-anilines 

from  anilines  and  butenone  (1334) 

-  2-bromoalkylamine  hydro¬ 
chlorides  by  cleavage  of  diethyl 
N-(2-bromoalkyl)-phosphorami- 
dates  with  hydrogen  chloride  323 

-  chloromethyldimethylamine 

from  formaldehyde  tetrameth- 
ylaminal  and  methyl  chloro- 
methyl  ether  (1691) 

-  dialkylamines  from  alkylamines 

by  trifluoroacetylation,  alkyla¬ 
tion  with  alkyl  iodide,  and  hy¬ 
drolysis  (1545) 

-  dialkyl-(2-methoxybenzyl)- 
amines  from  2-bromo-l-meth- 
oxybenzene,  phenyllithium, 
and  chloromethyldialkylamines 

(2  steps)  (1335) 

-  4-meOiylamino-l-alkynes  by 

Hofmann  degradation  of  4- 
aminocarbonyl-l-alkynes  (1610) 

-  non-conjugated  diaminodienes 

and  aminooctahydropentalenes 
by  radical  amination  of  open- 
chain  or  cyclic  non-conjugated 
dienes,  respectively  259 

-  primary  alkylamines  from  N- 

lithio-dibenzenesulfenimide  and 
alkyl  bromides  (1722) 

-  primary  amines  by  reduction  of 

thiohydroxamic  acids  127 

-  primary  amines  from  oximes 

and  magnesium  in  ammonium 
acetate/methanol  (1735) 

-  secondary  amines  by  denitrosation 

of  aromatic  N-nitroso  compounds 
with  iron  pentacarbonyl  (1398) 

-  stereospecific  synthesis  of  optical¬ 

ly  active  2-amino-l-(3,4-dimeth- 
oxyphenyl)-propane  (1333) 

-  N-substituted  2-aminotetralins 

by  reductive  amination  of 
naphthalenes  (1192) 

-  tertiary  amines  by  deoxygena¬ 

tion  of  amine  oxides  with  iron 
pentacarbonyl  (1397) 

-  tertiary  amines  from  N-(dialky!- 
aminomethyl)-succinimides, 
-phthalimides,  or  -sulfonamides 

and  Grigruurd  compounds  (1469) 


(1610) 

(1300) 

62 
219 
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-  clt-l,3,5-triaminocyclohexane 
frcrni  l,3,S-trinitiobenzene 

(3  steps)  (1238) 

-  ths-[diinethylunino]-methane 

from  trialkyl  orthoformates  and 
lithium  dimethylamide  (1415) 

-  unsymmetrical  tertiary  amines 
from  alkyl  halides  and  1,34* 
trialky  lhexahydro-1 ,3.5-tri- 

azines  89 

Reactions 

-  of  alkanolamines  with  acrylo¬ 
nitrile  650 

-  cii,ai,ci>-trifluoro-a-amino  acids 
from  2-aminoalkenedioic  acids 

(3  steps)  (1713) 

a-Amino  Adda  and  Dcrivathrea 
Synthesis 

-  4-alkylthio-2-aminobutanoic 
adds  (S-alkyl-D,L-homocyste- 
ines)  from  ^amino-2-oxotetra- 
hydrothk^hene,  alkyl  halides, 

and  sodium  methoxide  (1288) 

-  a-amino  add  esters  from  alkyl 
benzyliminoacetates  and 

Grignard  reafcnts  (1285) 

-  a-aminophenylacetamides  from 
phenyl  trkhloromethyl  carfo- 

inoU  135,138 

-  asymmetric  synthesis  of  a- 

aminocarfooxylic  acids  from 
ciKixocarboxylic  adds  (1283) 

-  cyanomethyl  esters  of  a-amino 

acids  from  N-protected  a-amino- 
acids  and  cyanomethyl  benzene- 
sulfonates  (1294) 

-  N4l'-diacyllanthionine  esters 

from  N,N'-diacylcystine  esters 
and  phosphorous  acid  tris- 
dimethylmide  (1666) 

-  diethyl  N-formylglutamates 
from  ethyl  isocyanoacetate  and 
diethyl  A^-alkenoates  (2  step8)(1286) 

-  esters  and  amides  of  N-acyl-a- 
hydroxyglycines  by  oxidative 
C-C  cleavage  of  N-acylserine 

esters  and  amides  (1281) 

-  ediyl  N-formylphenylalaninates 

from  4-ethoxycarbonyl-5^henyl- 
A^*l,3*oxazoline  (1287) 

-  N-fotmylaminocarboxylic  acid 

nitriles  {-*■  amides)  frcmi  cyano- 
hydriiu  and  formamide  (1292) 

-  D,L-homdysine  from  5-acet- 
amidothiophene-2-aldehyde  and 
N-acetyl-  or  N-benzoylglycine 

(3  steps)  (1460) 

-  a-(4-methoxybenzyloxycarb- 

onylamino)-carboxylic  adds 
fnnn  a-amino  adds  and  4-meth- 
oxybenzyl  chlorocarbonate  (1280), 

(1290) 

-  a-N-(4^ethoxybenzyloxycarb- 
onylamino)-carboxylic  adds 
from  a-omino  adds  and  4-meth- 
oxybenzyl  2,4,5-trichloro- 

phenyl  carborute  (1295) 

-  a-methylaminocarboxylic  acids 

by  methylation  of  N-protected 
a-amino  adds  (1282) 

-  C-perfluoroalkylglycines  from 

l-acylamino-l-chk>ro(or  ethyl- 
sulfono)-alkanes  (1177) 

-  N-(piperidinooxycarbonyl)- 

amino  adds  from  a-bocyanato- 
carboxylic  add  esters  and  1-hy- 
droxyp^ridine  (1841) 


-  reductive  deblocking  of  N-<o- 

nitrophenoxyacyl)-aminocarb- 
oxylic  acid  esters  (1298) 

Reactions 

-  activated  esters  of  N-protected 
amino  adds  from  the  amino 
acids  and  O-arylcarboximidium 


chlorides  (1714) 

-  N-acylation  with  O-acyl-N- 

hydroxyureas  328 

-  mixed  anhydrides  of  diphenyl- 

boronic  and  amino  acids  (1179) 

-  mono-desulfurization  of  cystine 

derivatives  (1666) 

-  N-phosphorylation  of  a-amino 

add  esters  with  dialkyl  phos¬ 
phites  (1293) 

-  N-trichloroacetylation  with 

hexachloroacetone  (1284) 

-  N-trifluoroacetylation  with 
1 , 1 , 1-trichloro-trifluoroace- 

tone  (1842) 

Aminoalkylatk>n 

see  also:  Aminomethylation 


-  three-component  condensation 
of  acetophenones,  aldehydes, 

and  sulfanilamides  (1222) 

/  nino-azimliiea 

see:  Betaines  and  Tetrahydro- 1,2,4- 
triazoles 

Amtnometh)rlatk>n 

-  nucleophilic  aminomethylation 
of  carbonyl  groups  with  diphenyl- 
methylene-lithiomethylamine  (1737) 

-  of  alkoxyphenols  with  formal¬ 
dehyde  and  aminoacetaldehyde 


diethyl  acetal  (1261) 

-  of  1-^ynes  with  formaldehyde 

and  secondary  amines  (1732) 

-  of  1-alkynes  with  1,3,5-tri- 

oxane  and  dialkylamines  (1740) 

-  of  l-amino-2-sulfoanthra‘ 
quinones  with  formaldehyde 

and  dialkylamines  (1324) 

-  of  2-lithio-l-methoxybenzene 
with  chloromethyldialkyl- 

amines  (1335) 

N-Aminomethylation 

-  of  formanilides  with  formal¬ 
dehyde  and  dialkylamines  (1105) 

Aminomediylenation 


-  of  diethyl  malonate  or  its  sodium 
derivative  with  tetramethylform- 
amidinium  benzensulfonate  or 
dimethylformamide  diethyl 

acetal  220 

Amino  Sugars 
Synthesis 

-  N-acetylneuramic  acid  from 
2-acetylamino-2-deoxy-D-man- 

nose  and  oxalacetic  acid  (1267) 

-  5-deoxy-l,2-0-isopropylidene- 
5-methylamino-a-D-xylofur- 
anose  from  the  5-O-tosyl  deriv¬ 
ative  and  methylhydrazine  (1269) 

-  2,3-diamino-2,3-dideoxy-D- 
glucose  from  a  2-acetylamino- 
2-deoxyglucose  derivative 

(several  steps)  (1274) 

Aminoxyl  Radicals 
see:  Nitroxyl  Radicals 
Aminyl  Radicals 
Reactions 

-  characteristic  reactions  of  neutral 
and  protonated  amino  radicals  2 

Amminecobalt  Complexes 
Reactions 

-  with  aldehydes  67 


Am(m)onium  Salts 

Synthesis 

-  2-acylvinyl-bis-f2-chloroethyl}- 

methylamonium  chlorides  (1197) 

-  dialkoxymethyl-triethyl- 

amonium  and  N-dialkoxy- 
methylpyridinium  tetrafluoro- 
borates  3 1 2 

-  monoalkylamonium  halides 

from  solutions  of  amines  in 
aqueous  acids  by  ion-pair  ex¬ 
traction  (1470) 

Reactions 

-  of  dialkoxymethylamonium 
tetrafluoroboratcs  with  CH- 

acidic  compounds  3 1 2 

Anilines 

Synthesis 

-  C-alkoxyanilines  from  nitroso- 

betuenes,  alcohols,  and  triethyl 
phosphite  (1547) 

-  4-aminophenol  by  electroche¬ 
mical  reduction  of  4-nitrophenol  288 

-  N,N-bis-{3-oxobutyl]-anilines 

from  anilines  and  butenone  (1334) 

-  by  reduction  of  nitrobenzenes 

with  iron  pentacarbonyl  (1395) 

-  N,N-dialkylanilines  from  aryl 
fluorides  and  dialkylamines  (1104) 

-  N-(3-fluoro-2-hydroxypropyl)- 

aniline  from  aniline  and  epi- 
fluorohydrin  646 

Reactions 

-  electrochemical  oxidation  299 

Ankm-Radkals 

Generation 

-  by  electrochemical  reduction  of 

organic  compounds  in  aprotic 
solvents  295 

-  by  polarographic  reduction  of 

tertiary  nitroalkanes  195 

Andiracenes 

Synthesis 

-  anthracene  from  diphenylmethane 

and  hydrogen  fluoride/boron 
trifluoride  (1716) 

-  9-phenylanthracene  from  2- 

benzylbeiuophenone  and  phos- 
phorus(V)-oxide  in  liquid  sulfur 
d'oxide  643 

ArbiuAiv  Reaction 

-  of 2-(w-vinyloxyalkyl)-l,3,2- 

dioxapho$pholanes  with  alkyl 
halides  (1311) 

Arenes 

Synthesis 

-  alkylarenes  by  alkylation  of 
arenes  with  dialkyl  N-alkylphos- 


phoroamidates  203 

-  alkylarenes  from  arenes  and 
phosphoric  or  phosphorous 

acid  esters  142 

-  benzene  derivatives  by  hydrode- 

bromination  of  bromobenzene 
derivatives  537 

-  from  aryl  bromides  or  iodides 

and  lithium  alanate  (1535) 

-  from  aryl  halides  and  tributyi- 

tin  hydride  (1534) 


-  methoxypolybromobenzenes 
from  hexabromobenzene  and 
sodium  methoxide/methanol  (1542) 

-  substituted  dimethyl  m-phthal- 

ates  from  methyl  acetylene- 
carboxylate  and  carbonyl 
compounds  (1563) 
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-  toluenes  from  benzoic  acids 
by  reduction  with  trichloro- 

sUane  and  tertiary  amines  (1180) 
Reactions 

-  electrochemical  reduction  295 

-  Unusual  Electrophilic  Aromatic 

Substitution  in  Synthesis 
(Review)  455 

Arylalkanes 

Synthesis 

-  l,2,-bis-[cyanophenyl]-ethanes 
by  plasma-chemical  dimerization 

of  methylbenzonitriles  426 

-  l,2-bis-{9-fluoienytJ-l,2-di- 
phenylethane  by  electrochemical 
reduction  of  benzylidenefluorene  293 

Arylalkanoic  Acids 
Synthesis 

-  2-methyl-4-phenylbutanoic  acids 

from  methylbenzenes  and 
methacrylic  acid  (1622) 

C-AryUtion 

-  of  2-acyH-cyano-l, 2-dihydro- 
isoquinolines  (Reissert  com¬ 
pounds)  with  aryl  halides/so- 

dium  hydride  (1590) 

-  of  oxopyrroUnes  with  aromatic 

or  heteroaromatic  compounds  (1243) 

-  phenylation  of  arenes  with 

benzenediazonium  tetra- 
fluoroborates  (1330) 

-  photochemical  arylation  of 
allcylphenols  with  halophenols  28 

N-Aiylatk>n 

-  monoarylation  of  hydrazine 

with  sodium  arenesulfonates  (1112) 

-  of  dialkylamines  with  aryl 

fluorides  (1104) 

0-Arylatk>n 

-  O-phenylation  of  benzhydrox- 
amic  acid  with  thallium(I)- 
ethoxide  and  diphenylio- 

donium  chloride  (1626) 

S- Arylation 

-  of  sodium  mercaptides  with 

aryl  fluorides  (1103) 

Aiynes 
Generation 

-  benzynes  and  naphthalynes 
from  anthranilic  acids  or  3- 
aminonaphthalene-2-caTbox- 

ylic  acids,  respectively  (1111) 

Reactions 

-  addition  of  benzyne  to  3,4- 
dihydroisoquinoline-2-oxide  (1163) 

-  of  tetrahalobenzynes  with 

methylthiobenzene  (1541) 

Asymmetric  Syntheses 

-  optically  active  2-alkyl-3-phenyl- 

thio-5,6-dihydro-2ff-pyrans  from 
allenes  and  benzenesulfenyl 
chlorides  569 

-  optically  active  2-amino-l -aryl- 

propanes  from  arylacetones  and 
optically  active  1-amino-l- 
phenylpropanes  (1333) 

-  optically  active  a-amino  acids 

from  a-oxoacids  and  optically 
active  l-amino-2-<14iydroxy- 
ethyl)-indoline  (1283) 

-  optically  active  ethyl  4-alkyl- 
cyclohexylideneacetates  from 
4-alkylcyclohexanones  and 
ethoxycarbonylmethylene- 
triphenylphosphorane  in  the 
presence  of  chiralic  acids  (1419) 


7-Azabicyclo[2.2. 1  ^eptadienee 
Synthesis 

-  trimethyl  7-azabicyclo[2.2. 1  }- 

heptadiene-2,3,7-tricarboxylate 
from  1-methoxycarbonylpyr- 
role  and  dimethyl  acetylenedi- 
carboxylate  (1583) 

7-Azabicyclo{4.1.0)hept-3-eiies 

Synthesis 

-  7-methoxycarbonyl-7-azabicyclo- 

[4.1.0]hept-3-enes  from  5-iodo- 
4-methoxycarbonylaminocyclo- 
hexenes  (1233) 

Azepines 

Synthesis 

-  methyl  azepine-l-carboxylates 
from  3,4-dibromo-7-methoxy- 
carbonylbicyclo{4. 1.0]heptanes 

and  base  (1223) 

Azetklims 
Synthesis 

-  l-alkyl-2-alkylimino-3,3-di- 

chloro-4-oxoazetidines  from 
dichloroketene  and  dialkyl- 
carbodiimides  417 

-  3,3-d^henyl-4-methyl-2-oxo- 

azetidines  from  3-bromo-2,2- 
diphenylbutanoyl  bromide  (1225) 

-  2-oxoazetidines  from  0-bromo- 
carboxylic  acid  chlorides  or 
d-bromocarboxamides  and 

sodium  amide  (1782) 

-  2-oxoazetidines  from  1-chloro- 

sulfonyl-2-oxoazetidines  (1781) 

Azido  Compounds 
Synthesis 

-  r-alkyl  azides  from  t-alkyl  ni¬ 
trates  and  lithium  azide  (1739) 

-  azidoarenes  from  arylmagnesium 

halides  and  tosyl  azide  (1194) 

-  azidocycloalkanes  from  cyclo- 
alkylamines,  methyllithium, 

and  tosyl  azide  325 

-  l-azido-2-iodoalkyl  ketones 
from  a,/}-unsaturated  ketones 

and  iodine  azide  (1341) 

-  1-azidovinyl  ketones  from 
l-azido-2-iodoalkyl  ketones 

and  sodium  azide  (1341) 

-  primary  azido  compounds  from 
primary  amines  and  tosyl 

azide  (1342) 

Azine  Monoxides 
Synthesis 

-  aldazine  and  ketazine  monoxides 

from  aldazines  or  ketazines, 
respectively,  and  peroxytri- 
fluoroacetic  acid  (1107) 

Azines 

Synthesis 

-  aromatic  and  heteroaromatic 

aldazines  and  ketazines  from 
aldehydes  or  ketones,  respec¬ 
tively,  hydrazine,  and  polyphos- 
phoricacid  (1747) 

-  from  acetophenones  aitd  hy¬ 
drazine  204 

-  substituted  benzaldazines  from 
(N-substituted)  benzaldehyde 
hydrazones  and  polyphosphoric 

acid  (1746) 

Azitidines 
Synthesis 

-  2-alkylaziridines  from  A^-1,2- 

oxazolines  by  reduction  with 
lithium  alanate  (1224) 


-  2-alkyl(or  aryl>aziridines  from 

ethyl  N-(2-chloroalkyl)-carb- 
amates  9 

-  l-alkyl-2-oxo-3-phenylaziridines 
from  N-alkyl-a-bromophenylacet- 
amide  and  potassium  f-butoxide  543 

-  N-aminoaziridines  from  N-amino- 

N-heterocyclic  compounds,  oleflns, 
and  lead(IV>acetate  (1820) 

-  N-cyanoaziridine  derivatives  from 

olefms,  cyanamide,  and  N-‘bromo- 
succinimide  (1575) 

-  2-diethylaniinocarbonyl-l,3-di- 

phenyluiridine  from  benzyl- 
ideneaniline  and  N,N-diethyl- 
chloroacetamide  (1574) 

-  trvns-2-ethoxycarbonyl-l,3- 

d^henylaziridine  from  benzyl- 
ideneaniline  and  ethyl  chloro- 
acetate  (1574) 

-  3-oxa-6-«zabicyclo[3.1.0]- 

hexanes  from  fnins-4-azido-3- 
tosyloxytetrahydrofurans  (1147) 

-  2-substituted  aziridines  from 
a-sulfonyloxy  nitriles  and 

lithium  alanate  (1821) 

-  N-sulfonylaziridines  from  N- 

(2-chloroalkyl)-sulfonamides  12 

A*-AziiiiMs 

Synthesis 

-  3,3-dialkyl-2-dialkylamino-A‘- 
azirines  from  1-chloro-l-dialkyl- 
amino-l-alkenes  and  sodium 

azide  (1316) 

-  methyl  2^henyl-3ff-azirine-3- 

carboxylates  from  5-methoxy- 
3-phenyl-l,2-oxazoles  (1223) 

Azo  Compounds  (Diazenes) 

Synthesis 

-  aromatic  azo  compounds  by 

electrochemical  reduction  of 
nitroarenes  290 

-  aromatic  azo  compounds  by 

reduction  of  nitrosoarenes  or 
aromatic  azoxy  compounds  with 
iron  pentacarbonyl  (1396) 

-  aromatic  azo  compounds  by 
reduction  of  nitroarenes  with 

iron  pentacarbonyl  (1395) 

-  a-arylazo-a-bromo  d-diketones 
from  copper  chelates  of 

vie- triketone  a-arylhydrazones 
and  bromine  (1481) 

-  arylazolactones  from  4-  and 
5-ary  Ihydrazonocarboxylic 
acids  by  oxidative  cyclization 

with  lead(rv>acetate  (1133) 

-  symmetrical  bis-{l-phenylalkyl]- 
diazenes  from  acetophrn''ne: 

and  hydrazine  (3  steps)  204 

-  2,6,2',6'-tetrariiloroazobenzene 

from  azoben:«ne  and  chlorine 
in  the  presence  of  palladiur[i(II> 
chloride  464 

-  unsymmetrical  diazenes  from 
N-alkyl(aryl>N-tosylhydrai;ones 
and  diborane  or  sodium 

boranate  (1736) 

Azoxy  Compounds 

Synthesis 

-  aromatic  azoxy  compounds  by 

electrochemied  reduction  of 
nitroarenes  290 

-  6,6-bi»{2-hydroxyethylaminoj|- 

2,2^azoxyphenanthridine  593 

-  N-(difluoroaminoalkyl)-N Vfluoro- 

diazene-N-oxides  from  ketoximes 
and  tetrafluorohydrazine  (1726) 
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Aziiknet 

Synthetit 

-  1-cyanoazulenes  by  dehydrogena¬ 
tion  of  1-cyanodihydro-  and 
-tetrahydroazulenei  with  tetra-* 


chloro^benzoquinone  367 

-  l-cyanoazulenes  from  8-cyano- 

heptafulvene  and  enamines  367 

Beckmann  Fragmentation 

-  of  2-oximino-l-tetralone  in 

liquid  sulfur  dioxide  644 

Beckmann  Reanangement 

-  of  cyclohexanone  oxime  in 

liquid  sulfur  dioxide  644 

-  of  thiohydroxamic  acid  deriv¬ 
atives  128 

Beiizimidazo{2,l-a]iaoqainoliiiet 

Synthetit 

-  10-nitrobenzimidazo[2,l-o]uo- 
quinolines  from  2-(2,4-dinitro- 
phenyl)-isoquinolinium  chlor- 


idet  and  phenylhydrazine  (1649) 

Beiiza[6]- l-azabi^^[2.2. 1  heptanes 
Synthetit 

-  from  3-{2-bromoethyl)-2,3- 

dialkyl-3/f-indoles  (1516) 

Benzo{biawpinei 

Synthetit 

-  2-dialkylamino-5,S-dialkyl- 

S/f-benzo{b]azepines  from 
3,3-dialkyl-3tf-ir>doles  and 
1-dialkyltunino-l-alkynes  (1839) 

Benzo[a]aEuleneB 

Synthetit 

-  S,9-diarylbenzo[a]azulenes 

from  indanocyclones  and 
cyclopropene  (4  steps)  153 

Benzo{c]cai^olea 

Synthetit 

-  by  irradiation  of  2-(2-aryl- 

vinyl)-indoles  254 

Benzo{i]-l,4-diazepiiiea 

Synthetit 

-  2.4-dimethyl-3-diphenylmeth- 
yiene-^nzo[b]-l  ,4-diazepines) 
from  o-phenylenediamines  and 
3-diphenylmethylenepentane- 

dione  (1457) 

Beiizo-l,3-<litlik^ 

Synthetit 

-  2-cyanomethylene-5^itro- 
benzo-1 ,3-<lithioles  from  1- 
cfak>ro-2,4-dinitrobenzenes  and 
the  disodium  salts  of  dimer- 
c^>tomak>nic  acid  derivatives  (1438) 

-  2-thionobenzo-l,3-dithiole 
from  benzo-l,2,3-thiadiazole 

and  carbon  disulfide  (1730) 

Benzofiuazaiu 
see:  Ben20-l,2,5-oxadiazolet 
Benzo-l  ^^-OKadiazolef 
Synthetit 

-  benzo-l,2,5-oxadiazole  from 
alkyl  2-nitrophenylcarb- 

amates  (1587) 

-  by  thermal  decomposition  of 

methyl  N-(2-nitrophenyl)- 
carbamates  (1826) 

Benzo[b)-l^-oxazole-N-aixidet 

SynBietit 

-  3-arylazo-(berBolb]-l,2-oxa- 
zoleVl-oxides  from  2-nitro- 
benzaldehyde  arylhydrazones 

and  lead(IV)-acetate  (1513) 


Benzo-l,3-aouzolea 

Synthetit 

-  2-substituted  benzo-l,3-oxa- 
zoles  from  2-amini  <phenols 

and  carboxylic  acids  (1145) 

-  2-substituted  benzo-l,3-oxa- 

zoles  from  2-methoxyphenyl 
ketoximes  (1152) 

Benzo[b]phenalenium  Salts 
Synthetit 

-  6-methoxybenzo[blohen- 
alenium  perchlorat  s  from 
2-methoxy-l  -(a-morpholino- 
benzyl)-naphthalenes,  trityl 
perchlorate,  and  perchloric 

acid  (1690) 

Benzo{b  jndenophenes 
Synthetit 

-  benzo[6]selenophene-2-alde- 
hydes  from  2iY-benzo[b]selena- 
pyran  and  selenium  dioxide  (1580) 

Benzo[b]-  1,4-thiazines 
Synthetit 

-  2,3-disubstituted  2tf-benzo[b]- 

1,4-thiazines  from  bis-f2-amino- 
phenylj-disulflde  and  enolizable 
ketones  (1654) 

Benzo[(f  }-l  ,2-thiazale8 
Synthetit 

-  chloro-  and  dichlorobenzo[</]- 
1,2-thiazoles  from  chlorinated 
w.co-dichlorotoluenes,  sulfur, 

and  ammonia  (1228) 

4enzo[<f  ]-l  ^-thiazolet 
Synthetit 

-  l-alkyl-3-oxo-S^'^-benzo[£?]-l,2- 

thiazole-l-oxides  from  alkyl  2- 
methoxycarbonylphenyl  sulf¬ 
oxides  and  sodium  azide  (1250) 

Benzo-l^-thiazoles 

Synthetit 

-  2,2-imino-bis-[benzo-l,3-thia- 

zoles]  from  dimethyl  N-cyano- 
dithiocarbimidates  and 
2-aminothiophenols  540 

-  2-substituted  benzo-l,3-thiazoles 

from  2-aminothiophenols  and  * 
carboxylic  acids  (1145) 

Benzo-l,3-thiazok>[2,3-6]quiiiaz- 

olines 

Synthetit 

-  12-oxo-12/f-benzo-l,3-thiazolo- 
[2,3-6]quinazolines  from  isatoic 
anhydride,  2-aminothiophenols, 
and  ethyl  chlorocarbonate 

(2  steps)  (1793) 

Baizo[b]thioplienes 
Synthetit 

-  2-  and  3-(2-aminoethyl)-benzo- 

[b]thiophene$  by  reduction  of 
2-  and  3-cyanomethylbenzo{b}- 
thiophenes  with  lithium  alanate/ 
aluminum  chloride  (1581) 

-  benzo{b]thiophene-2-aldehydes 

from  2/f-benzo[b]thiapyrans  and 
selenium  dioxide  (1580) 

-  benzo{b]thiophene-2-carboxylic 

acids  from  i3-aryl-a-mercapto- 
acrylic  acids  and  chlorine  (1514) 

-  3-substituted  benzo[b]thiophenes 
from  2-merc{^tophenyl  ketones 
or  S-(2-acylphenyl)  xanthates 
and  dime^ylsulfonium 

methylid  (1644) 


Benzotropones 

see:  Cycloheptabenzenes 

Benzylation 

-  o-benzylation  of  arylaceto- 
nitriles  with  sodium  benzyl- 

oxide  (1124) 

-  O-benzylation  of  fructofiuanoses 

with  benzyl  bromide  (1271) 

Benzynes 
see:  Arynes 
Betaines 
Synthetit 

-  l-diaIkylhydrazinio-3,5-dioxo- 

4-phenyltetrahydro-l  ,2,4-tri- 
azole  betaines  (“amino- 
azimines”)  11638) 

-  guanidinium  betaines  from  4- 

amonioalkoxycarbonylphen- 
oxides  and  S-methyl-N-nitro- 
isothiourea  (1216) 

-  2-sulfoethylamonium  betaines 

from  pyridines,  benzopyridinej, 
or  trialkylamines,  ethylenesulf- 
chloride,  and  acetic  acid  (1428) 

Biacenaphriiylidenes 

Synthetit 

-  biacenaphthenylidenediones  from 
acenaphthenones  and  acenaph- 
thylene-l,2-quinone  mono-(4- 
dimethylaminophenylimines)  (1412) 

Bicyclobutanes 

Synthetit 

-  1-cyanobicyclobutane  by 

photoisomerization  of  2-cyano- 
butadiene  (1417) 

-  1,3-dimethylbicyclobutane  by 
dectrochemical  reduction  of 

1 ,3-dibromo-l  ,3-dimethylcyclo- 
butane  294 

Bicydo[2.2. 1  heptanes 
Synthetit 

-  2-aminobomane  from  camphor 

oxime  and  magnesium/ amonium 
acetate/ methanol  (1735) 

-  3-<«</o-aminocamphor  from  3- 

oximinocamphor  by  catalytic 
hydrogenation  (1723) 

-  enrio-cis-3-amino-2-hydroxy- 

bornane  from  3-oximinocam- 
camphor  and  lithium  alanate  (1723) 

-  e3to-ci^3-amino-2-hydroxy- 
borane  from  3-oximinocam- 

phor  and  lithium  alanate  (1723) 

-  3-eB<#o-amino-2-cxo-hydroxy- 

bomane  from  3-oximinocam- 
phor  and  sodium  shot  in  xy- 
lene/ethanol  (1723) 

-  3-chloro-2-ethoxycarbonylamino- 
bicyclo[2.2.l]^eptane  from 
bicyclo[2.2.1Jheptene  and 

ethyl  N-chlorocarbamate  (1497) 

Bicyclo[4. 1 .0]heptanes 
Synthetit 

-  l,6-bis-{trimethylsiloxy]-bi- 

cyclo[4.1.0]heptane  253 

-  l,7-diacetoxy-6,7-dimethylbi- 

cyclo[4.1.0]heptane  by  electro¬ 
chemical  reduction  of  2-acetyl- 
2-methylcyclohexane  292 

-  6-methoxybicyclo[4.1.0]heptane- 

7-carboxylic  acid  horn  the  adduct 
of  dichloroketene  and  cyclo¬ 
hexene  421 
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Bicyclo[3.2.0]heptenes 

Synthesis 

-  7-halo-  and  7,7-dihalo-6-oxo- 
bicyclo{3.2.0]hept-2-enes  from 
haloketenes  and  cyclopenta- 

diene  41S 

Bicyclo{3.2.0]hept-2-enes 
Synthesis 

-  7-alkyl-7-chloro-6-oxobicyclo- 

[3.2.0]hept-2-enes  from  2-chloro- 
alkanoic  acid  chlorides  and 
cyclopentadiene  (1345) 

Bicyck>[  1 0.3. 1  Jhexadecanef 
Synthesis 

-  14-methylene-16-oxobicyclo- 

[I0.3.l]hexadecane  from  cyclo- 
tridecanone  and  3-chloro-2- 
chloromethylpropene  (1482) 

Bicyclo[2.2.0^exadiene8 

Synthesis 

-  polysubstituted  bicyclo[2.2.0]- 

hexadienes  from  tetramethyl- 
cyclobutadiene-aluminum  chlor¬ 
ide  complex  and  dimethyl 
acetylene-dicarboxylate  139 

Bicyclo[2.2.0]hexaiies 

Synthesis 

-  c«-2,3-carbonyldioxy-rrflrtj-5,6- 
carbonyldioxy-1 ,4-dimethoxy- 
carbony  Ibicy  clo[  2 . 2 .0  ]hexane 
from  vinylene  carbonate  and 
dimethyl  acetylene  dicarboxyl- 

ate  219 

Bicyclo[2.2.0]hex«ies 
Synthesis 

-  polysubstituted  bicyclo[2.2.0]- 
hexenes  from  tetramethylcyclo- 
butadiene-aluminum  chloride 
complex  and  dimethyl  maleate 

or  fumarate  139 

Bicyclo{3.  l.Ojhexenes 
Synthesis 

-  bicyclo[3.1.0]hex-2-ene-6-carb- 

oxylic  acids  and  esters  from 
haloketene-cyclopentadiene  ad¬ 
ducts  and  base  421 

Bicyclo[3.3.1  Jnonanes 
Synthesis 

-  7-iodomethyl-3-oxobicyclo[3.3,lJ- 

nonane  by  oxidative  fragmen¬ 
tation  of  1-hydroxyadamantane 
with  lead(IV>-acetate/iodine  524 

Bicy  clo[S.  1 .0]octadiene8 
Synthesis 

-  8-acylaminobicyclo[5.1.0]octa- 
2,4-dienes  from  the  8-isocyanato 
derivatives  and  carboxylic 

acids  (1484) 

Bicyclo[3.3.0]octane8  (Octa- 
hydiopentidenes) 

Synthesis 

-  exo-2-amino-c/j-bicyclo[3.3.0]- 

octane  by  radical  amination  of 
cycloocta-1 ,5-diene  259 

Bicy  clo[4.2.0]oc  tinea 
Synthesis 

-  cis-  and  rrans- 7, 8-dihydroxy- 
bicyclo[4.2.0]octane  by  electro¬ 
lysis  of  cyclooctatetraene  in 

acetic  acid  (-•-  hydrogenation)  300 

Bicyclo[6.2.0]<Ktanes 
Synthesis 

-  10,10-dichloro-9-oxo-ci*-  and 

-rranj-bicyclo[6.2.0]octane  from 
dichloroketene  and  cis-  or 
rrani-cyclooctene,  respectively  417 


Bicyclo[4.2.0]octene8 

Synthesis 

-  2-oxobicyclo[4.2.0]oct-7-ene 

from  2,2-ethylenedioxy-7,8-di- 
chlorobicyclo[4.2.0]octane  and 
naphthalene-s^ium  (1391) 

-  7-phenylbicyclo{4.2.0]oct-2-ene 

from  6,6-dibromobicyclo[3.1.0]- 
hexane,  methyllithium,  and 
styrene  (1390) 

Biphenyls 

Synthesis 

-  by  coupling  of  substituted 
benzenes  using  ethylene-pal¬ 
ladium  chloride/ silver  nitrate  (1392) 

-  by  phenylation  of  benzene  deriv¬ 

atives  with  benzenediazonium 
tetrafluoroborates  (1330) 

-  diacetylbiphenyls  by  electrolysis 

of  acetophenones  299 

-  dihydroxybiphenyls  (biphenols) 

from  alkylphenols  and  halophenols 
with  inadiation  28 

-  4-hy droxy-4  '-8iloxy-3 ,5 ,3  '5  '-tetra- 
r-butylbiphenyb  from  3,5,3',5'- 
tetra-r-butytp-diphenoquinone 

and  organosUanes  (1118) 

-  symmetrical  biphenyls  from 
phenylmagnesium  bromides 

and  thallium(l)-bromide  (1462) 

Biradicals 
Synthesis 

-  biradicals  of  the  nitroxyl  series  198 
Birch  Reduction 

-  modified  Birch  reduction  of  acetals 
of  steroidal  ketones  using  potas¬ 
sium  in  liquid  ammonia  (1346) 

-  of  3-ethyl-l-methoxybenzene  234 
Borane-Amine  Complexes 

Synthesis 

-  of  borane-triethylamine  in 

liquid  sulfur  dioxide  641 

Bouveault-Blanc  Condensation 

-  of  carboxylic  acid  esters  in  the 
presence  of  chlorotrimethyl- 

silane  236 

Bromination 

-  a-bromination  of  carboxylic 

acid  halides  with  N-bromosuc- 
cinimide  (1219) 

-  3-bromopyridine  from  pyridine, 
lithium  alanate,  and  bromine  (1651) 

-  of  a  dimethylaminocyclobutane 


derivative 

(1348) 

-  of  copper  chelates  of  vic-Ui- 
ketone  a-arylhydrazones  with 
bromine 

(1481) 

-  of  enediol  bis-{trimethylsilyl 

' 

ethers] 

:  250 

-  of  2-(2-methylallyl)-indane- 
diones 

(1327) 

-  of  methylenecyclopropane 
with  bromine 

322 

-  of  methyl-phenylcyclobutene- 
dione  with  4-methylbenzoyl 
bromide/aluminum  bromide 

542 

-  of  phenols  with  bromine  in 
t-  buty  lamine/  toluene 

461 

-  of  ribonucleosides  with  thio¬ 
nyl  bromide 

(1276) 

-  of  tertiary  vinyl  carbinols  with 

pho$phorus(llI)-bromide  182 

-  photobromination  of  1-acetyl- 

5-OXO-3 ,4,4-trimethy  Ipyrazoline 
with  N-bromosuccinimide  (1125) 


-  photobromination  of  cyclo- 
hexane-l,4-dicarboxylic  acid 

with  thionyl  chloride/brominc(1755) 

-  radical  bromination  of  0-lactams 

with  bromine  (1139) 

Bromirutive  Decarboxylation 
see:  Hunsdiecker  and  Related 
Reactions 
Bromo  Compounds 
Synthesis 

-  l-bromo-5-fluoro-2-hydroxy- 
propane  from  epifluorohydrin 

and  hydrobromic  acid  646 

-  primary  alkyl  bromides  from 

thallium(I)-carboxylates  and 
bromine  (1540) 

-  secondary  bromoalkanes  from 
non-terminal  olefms  via  hydro- 
boronation  and  bromination  (1805) 

-  tetrabromobenzenes  by  hydro- 
debromination  of  hexabromo- 
benzene  with  hydrazine  or 

sodium  methoxide/butanone  (1537) 
Reactions 

-  of  hexabromobenzene  -with 

hydrazine  or  sodium  methoxide/ 
butanone  (1537) 

-  of  hexabromobenzene  with 
sodium  methoxide/methanol  (1542) 

Caibamic  Add  Esters 
Synthesis 

-  alkyl  0-chloroalkylcarbamates 

from  alkenes  or  cycloalkenes, 
alkyl  N-chlorocarbamates,  and 
chromium(ll)-chloride  (1497) 

-  N,N-disubstituted  methyl  carb¬ 

amates  from  dialkylamines, 
copper(II)-alkoxides,  and  carbon 
monoxide  (1568) 

-  ethyl  N-(2-chloroalkyl)-carb- 
amates  [N-(2-chloroalkyl)- 
urethanes]  from  olefins  and  N- 
chloro-(or  N-dichloro)-urethanes  9 

-  5-iodo-4-methoxycarbonylamino- 
cyclohexenes  from  cyclohexa- 

1, 4-dienes,  silver  cyanate,  and 
iodine  (1233) 

-  N,N'-methylene-bis-[carbamic 

acid  aryl  esters]  from  aryl 
cyanates  and  dimethyl  sulf¬ 
oxide  (1218) 

Carbamic  Acid  Derivatives 
Synthesis 

-  N-acyl-N-alkylcarbamoyl  chlorides 

from  N-alkyl-N-trimethylsilyl- 
carboxamides  and  carbonyl 
chloride  (1623) 

-  l-alkane$ulfenyl-2-chlorocarb- 
amidines  from  carbodiimides 

and  sulfenyl  chlorides  575 

-  aryl  N-alkylthio-carbimidochlor- 

idates  from  aryl  cyanates  and 
alkane  sulfenyl  chlorides  576 

Carbanions 

Reactions 

-  electrochemical  oxidation  298 

Carbodiimides 

Synthesis 

-  N-acyl-N'-sulfenylcarbodiimides 

from  N-cyanocarboxamides  and 
sulfenyl  halides  625 

-  non-symmetrical  carbodiimides 
from  azidocyclohexane  and  alkyl 

or  aryl  isocyanides  (1761) 
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-  N,N-bis-[2-hydroxyalkyl}-carb- 

oxamides  from  4,6-dioxa-l-aza- 
bicyclo{3.3.0]octanes  20 

-  N-r-*butylacetamide  by  electrolysis 

of  pivalic  acid  in  moist  aceto¬ 
nitrile  298 

-  N-f-butyl-2-hydroxycarbox- 
amides  from  a-hydroxynitriles 

and  r-butanol/ sulfuric  acid  538 

-  4-chloroalkanoic  acid  amides 

from  alkanoic  acid  N-chloro- 
amides  7 

-  N-{2-dialkylaminoethyl)-N-(2- 
hydroxyaUcyO-carboxamides  from 

4.6- dioxa-l-azabicyclo[3.3.0]oc- 

tanes  and  secondary  amines  22 

-  N-dialkylaminomethyl-N-phenyl- 
formamide  from  formanilide, 
formaldehyde,  and  dialkyl- 

amines  (1105) 

-  N-{2-hydroxyalkyl)-N-{2-phen- 
oxyalkyD-carboxamides  from 

4.6- dioxa-l-azabicycIo[3.3.0}- 

octanes  and  phenols  21 

-  malonic  acid  mono-  and  dianilide 

from  aniline  and  carbon  sub¬ 
oxide  (1591) 

-  5-oxo-rrjn*-6-octenoic  acid  N- 

methylamide  from  N-methyl- 
glutarimide  and  allylmagnesium 
bromide  35 1 

-  N-(cj!f-styryl)-carboxamides  from 

phenylacetylene  and  carb¬ 
oxamides  (1191) 

-  N-substituted  carboxamides 
from  3-acyloximino-2-phenyl- 
3/f-indoles  (“activated  esters”) 
and  primary  or  secondary 

amines  (1315) 

-  N-substituted  carboxamides  from 
carboxylic  acids  and  primary 
amines  in  the  presence  of  0-tri- 
chloromethyl-d'Propiolactone  or 
3 ,3 ,3-trichloropropane- 1 ,2- 

sultone  (1213) 

-  N-substituted  carboxamides  from 
ethyl  carboxylates,  primary 
amines,  and  sodium  hydride  (1620) 

-  N-substituted  carboxamides 

from  4-substituted  1-acylsemi- 
carbazides  (1245) 

-  substituted  formamides  by 

carbonylation  of  amines  68 

-  tetramethyloxamide  from 

lithium  dimethylamide,  nickel 
tetracarbonyl,  and  mercury(II)- 
chlorkle  68 

-  N,N,N'J4'-tetramethyl-phenylsuc- 

cindiamide  from  lithium  dimethyl- 
amide,  nickel  tetracarbonyl,  and 
phenylacetylene  68 

Reactions 

-  electrochemical  reduction  of 

carboxamides  292 

-  with  lead(IV)-acetate/iodine  526 

Carboxylic  ^id  Anhydrides 

Reactions 

-  transition  metal-catalzyed  de- 

carbonylative  cleavage  of 
benzoic  acid  anhydrides  with 
subsequent  cyclizatkm  (1211) 

Catboxylk  Add  Derivatives 

see  also:  Amidines,  Amidinium  Salts, 
Carboxylic  Acid  Amides,  Anhy¬ 
drides,  Esters,  Halides,  and  Imide 
Halides,  Malonic  Acid  Derivatives, 
and  Nitriles 


Carbonic  Add  Esters  and 
Derivatives  Thereof 

Synthesis 

-  alkyl  alkoxycarbonyldichloro- 
methyl  cartonates  and  aryl 
aryloxycarbonyldichloromethyl 
carbonates  from  2-oxotetra- 
chloro-l,3-dioxolane  and  al¬ 
cohols  or  phenols,  req>ectively  480 

-  alkyl  alkylthiomethyl  (or  aryl- 
thiomethyl)  carbonates  from 
alkyl  chloromethyl  carbonates 

and  sodium  mercaptides  588 

-  alkyl  chloromethyl  carbonates 

from  chloromethyl  chlorocarb- 
onate  and  alcohols  588 

-  alkyl  (or  aryl)  halophenyl  carb¬ 

onates  from  alkyl  (or  aryl) 
chlorocarboiutes  and  halo- 
phenols  (1426) 

-  di-t-butyl  dicarbonate  from  di- 

r-butyl  trkarbonate  (1766) 

-  di-f-butyl  tricarbonate  from 
potassium  r-butoxide,  carbon 
dioxide,  and  carbonyl 

chloride  (1765) 

-  ethyl  and  phenyl  phthalimido- 
methyl  carborute  from  chloro¬ 
methyl  ethyl  or  chloromethyl 
phenyl  cartenate,  respectively, 

and  potassium  phthalimide  588 

Application 

-  of  methyl  methoxymagnesium 
carbonate  as  a  carboxylating 

agent  (1220) 

Carbonhun  Ions 

Generation 

-  in  liquid  sulfur  dioxide  640,  642 

-  1-methylcyclopentylium 
salts  from  1-chloro-l-methyl- 
cyclopentane  and  antimony(V> 
fluoride  in  liquid  sulfur  dioxide  640 

Reactions 

-  of  electrolytically  generated 

carbonium  ions  with  aceto¬ 
nitrile  and  water  298 

Carbon  Suboxide 

Reactions 

-  with  anilines  under  various 

conditions  (1591) 

Carbos^lation 

-  of  acetylenes  using  metal 

carbonyls  as  catalysts  64 

-  of  acyl  halides  with  metal 

carbonyls  59 

-  of  aldimines  66 

-  of  alkane-  and  arenesulfenyl 

chlorides  577 

-  of  amines  68 

-  of  aromatic  ketoximes  66 

-  of  azo  compounds  66 

-  of  OHnethylphenols  with  di¬ 
cobalt  octacarbonyl  (1576) 

-  of  olefins  using  metal  carb¬ 
onyls  as  catalysts  64 

-  of  organomercury  compounds 
with  (or  in  the  presence  of) 

metal  carbonyls  60 

-  of  trialkylboranes  in  the  pres¬ 
ence  of  ethylene  glycol  (1687) 

Carbonyl  Olefination 

-  d-cyanovinylferrocenes  from 

acylferrocenes  and  aceto¬ 
nitrile  (1246) 

-  of  aldehydes  and  ketones  with 

a-substitution  29 

-  of  aldehydes  with  phosphoranes  186 


-  of  alkyl  2-bromo-  or  2-iodo- 

aJkanoates  with  alkylidenetri- 
phenylpho^horanes  (1423) 

-  of  4-alkylcyclohexanones  with 

ethoxycarbonylmethylenetri- 
phenylphosphorane  in  the  pres¬ 
ence  of  chi^c  acids  (1419) 

-  of  aromatic  aldehydes  and 

ketones  with  allyloxymethylene- 
triphenylphosphorane  (1750) 

-  of  benzaldehyde  or  cyclic 

ketones  with  diethyl  allylthio- 
methane  phosphonate  (1408) 

-  of  ethyl  pyruvate  with  phos¬ 
phoranes  186 

-  of  ketoaldehydes  with  cyano- 

methylenetriphenylphosphorane 
or  diethyl  cyanomethanephov 
phonate  (1136) 

-  of  non-conjugated  dknones 

with  d^hosphoranes  186 

-  of  2-oxopropylidenetriphenyl- 

phosphorane  with  aldoses  (1840) 

-  a-substitution  plus  carbonyl 

oleflnation  via  0oxido  phos¬ 
phorus  ylids  (Scoopy-reactions); 
scope  and  stereoselectivity  29 

Carboxamide  Acetals 
see:  Amide  Acetals 
Carboxonhim  Salts 
Reactions 

-  of  dialkylmethylium,  1,3-dioxo- 
lanium,  and  1,3-dioxanium  tetra- 
fluoroborates  with  triethylamine 

or  pyridine  312 

"arlMuq^tion 

a-carboxylation  of  -y-butyro- 
lactones  with  methyl  methoxy¬ 
magnesium  carbonate  (1220) 

Carboxylic  Acid  Amides 
Synthesis 

-  acetamide  hydrochloride  from 
acetonitrile,  boron  trichloride, 

and  water  (1562) 

-  8-acylaminobicyclo[S.1.0]- 

octa-2 ,4-dienes  from  the  8- 
isocyanato  derivatives  and 
carboxylic  acids  (1484) 

-  N-(2-acyloxyalkyl)-N-(2- 
chloroethyD-carboxamides 
from  4,6-dioxa-l-azabicyclo- 
[3.3.0]octanes  and  acyl 

chlorides  23 

-  N-alkylcarboxamides  from 

carboxamides  and  alkyl  halides/ 
potassium  hydroxide  266 

-  N-alkyl-  and  N-arylcarbox- 

amides  from  carboxylic  acids, 
primary  amines,  and  tetrachloro- 
silane  (1625) 

-  5-amino-2-arylpyrimidine-4- 

(N-alkylcarboxamides)  from 
2-ary  l-8-oxo-6-trifluoromethyl- 
8/f-4>yrimido[S  ,A-d\\ ,3-oxazines) 
and  primary  amines  (1260) 

-  N-benzenesulfonylbenzamides 

from  acetophenones  and  N- 
chloro-N-sodiobenzenesulfon- 
amide  (1569) 

-  o-benzoylaminophenylacet- 
amides  from  4-oxo-3,4-dihydro- 
quinazolines  and  benzoyl 

chloride  (1711) 

-  N,N-bis-{2-acyloxyalkyl]-carb- 
oxamides  (0,0',N-triacyl-di- 
ethanolamines)  from  4,6-di- 
oxa-l-azabicyclo[3.3.0]octanes  2 1 


Synthesis  1971 


Key-Word  Index  1971 


685 


Synthesis 

-  alkyl  N-cyanocarboximidates 

from  alkyl  carboximidate 
hydrochlorides,  cyanamide, 
and  disodium  hydrogen 
phosphate  263 

-  dimethyl  N-(2-cyanophenyl)- 
carboximidates  from  3-chloro- 
imino-2-phenyl-2//-indoles 

and  methanol  (13S8) 

Carboxylic  Acid  Ester  Amides 

Synthesis 

-  alkyl  N-cyclohexylformimidates 
from  cyclohexyl  isocyanide 

and  alcohols  (1486) 

-  methyl  acetimidate  hydro¬ 
chloride  from  acetonitrile, 
boron  trichloride,  and 

methanol  (1562) 

Carboxylic  Acid  Esters 

Synthesis 

-  l-acetoxy-3-fluoro-2-hydroxy- 

propane  from  acetic  acid  and 
epifluorohydrin  646 

-  alkyl  carboxylates  by  tians- 

esterification  with  alcohols  in 
the  presence  of  tributyltin 
alkoxides  (1131) 

-  alkyl  carboxylates  from  carb¬ 

oxylic  acids  and  alcohols  in 
the  presence  of  boron  tri¬ 
fluoride  (1810) 

-  6-alkyl-6-methoxycarbonylbi- 

cyclo[3.1.0]hex-2-enes  from 
alkylhaloketene-cyclopenta- 
diene  adducts  and  sodium 
methoxide/methanol  421 

-  alkyl  S-oxoalkanoates  by  oxid¬ 

ative  cleavage  of  2-alkylidene- 
cyclopentanones  (113S) 

-  S-amino-2-arylpyrimidine-4-carb- 

oxylic  acid  esters  from  2-aryl-8- 
oxo-6-trifluoromethyl-8/f-^yrimi- 
do[5,4-d]-l,3-oxazines>  and 
alcohols  (1260) 

-  f-butyl  carboxylates  from  alkyl 

or  alkenyl  halides,  nickel  tetra- 
carbonyl,  and  r-butanol  58 

-  r-butyl  d-hydroxycarboxylates 

from  r-butyl  a-bromocarboxyl- 
ates,  zinc,  and  aldehydes  or 
ketones  (1130) 

-  r-butyl-  2-(l-hydroxycycloalkyl)- 
acetates  from  cycloalkanoncs, 
isopropylmagnesium  chloride, 

and  r-butyl  acetate  (1424) 

-  by  esterification  of  carboxylic 

acids  using  a  boron  trifluoride- 
etherate  reagent  316 

-  2-chloroalkyl  formates  from  ole¬ 

fins,  dimethylformamide,  and 
chlorine  (1822) 

-  2-chloroethyl  carboxylates 
from  2,2-dMkyl-l,3-dioxolanes 

and  titanium(IV)-chloride  (1703) 

-  diacyloxyalkanes  by  electro¬ 

lysis  of  salts  of  acyloxyalkanoic 
acids  297 

-  dialkyl  di-  and  tetraalkylsuc- 
cinates  by  C-C  coupling  of 
alkyl  a-bromocarboxylates 

using  zinc/copper(II)-chloride  306 

-  di-r-butyl  3-oxopentanedioate 

from  disilver  3-oxopentanedi¬ 
oate  and  r-butyl  iodide  (1217) 

-  diethyl  a-isocyanoglutarates 

from  ethyl  isocyanoacetate  and 
ethyl  A^-alkenoates  (1286) 


-  dimethyj  cyclohexa-l,3-diene- 
1,4-dicarboxylate  from  cyclo- 
hexane-1, 4-dicarboxylic  acid  (1755) 

-  esterification  of  carboxylic 

acids  with  alcohols  and  phenols 
in  the  presence  of  ^trichloro- 
methyl-j}-propiolactone  (1212) 

-  ethyl  alka-3,4-dienoates  from 

1- hydroxy-2-alkynes  and  tri- 

ethyl  orthoacetate  or  ortho- 
propanoate  (1493) 

-  ethyl  alkanoates  from  ethyl 

bromoacetate  and  trialkyl- 
boranes  '  (1122) 

-  ethyl  2-arylalkanoates  by 

hydrogenolysis  of  ethyl  2- 
acyloxy-2-arylalkanoates  (1099) 

-  ethyl  2-bromoalkanoates  from 

ethyl  dibromoacetate  and 
trialkylboranes  (1123) 

-  ethyl  2,2-dialkyl-3-dialkylamino- 
7-hydroxyalkanoates  from  2-di- 
alkylaminotetrahydropyrans, 
ethyl  a-bromocarboxylates, 

and  zinc  (1420) 

-  ethyl  a,a-dichlorocarboxylates 
from  ethyl  trichloroacetate, 

zinc,  and  alkyl  halides  (1126) 

-  ethyl  a,a-dichloro-^'hydroxy- 

carboxylates  from  ethyl  tri¬ 
chloroacetate,  zinc,  and 
aldehydes  or  ketones  (1127) 

-  ethyl  a,a-dichloro-^xo- 
carboxylates  from  ethyl  tri¬ 
chloroacetate,  zinc,  and 
carboxylic  acid  anhydrides  (1128) 

-  ethyl  dioxoalkanoates  from 

2- alkyl-2-ethoxycarbonylalkyl 

(cyanoalkyl)-l,3-dioxolanes  via 
Refoimatzky  synthesis  (1302) 

-  1-halovinyl  alkanoates  from 

alkanoic  acid  halides  and 
triethyiamine  419 

-  medium-membered  methyl  cyclo- 

alkanecarboxylates  from  carbonyl- 
bridged  cycloalkanes  and  methanol 
with  irradiation  (1488) 

-  methyl  2-bromo-4,4-diphenylbuta- 

2.3- dienoate  from  1,1-dibromo- 

3.3- diphenylpropadiene,  butyl- 

lithium,  and  methyl  chlorocarb- 
onate  (2  steps)  (1318) 

-  methyl  2-cyano-4-methoxy-4- 

phenylbutanoate  by  electrolysis 
of  methyl  cyanoacetate  in  the 
presence  of  styrene  299 

-  methyl  hepta-2,5-dienoate  by 
co-dimerization  of  butadiene 

and  methyl  acrylate  265 

-  2-phenylethyl  benzoate  and 

styryl  benzoate  from  phenyl- 
mercuric  chloride,  nickel  tetra- 
carbonyl,  and  styrene  oxide  61 

-  4-substituted  ethyl  benzoates 

from  carboxyl  group-protected 
4-bromobenzoic  acid  and  electro¬ 
philic  agents  (1353) 

Cleavage 

-  hydrogenolys  of  esters  of 

1-aryl-substituted  alcohols  (1099) 

-  of  methyl  esters  of  sterically 

hindered  carboxylic  acids  with 
lithium  propanethiolate  (1707) 

Reactions 

-  7-alkylation  of  acetoacetic  acid 

esters  by  dimetallation  and 
reaction  with  alkyl  halides  (1 754) 


-  hydrogenolysis  of  esters  of 

1 -aryl-substituted  alcohols  (1099) 

-  hydrolysis-decarboxylation  of 

diethyl  2,5-dioxocyclohexane- 
1,4-dicarboxylate  427 

-  substituted  dimethyl  m-phthalates 

from  methyl  acetylenecarboxylate 
and  carbonyl  compounds  (1563) 

Separation  of  Isomers 

-  distillative  separation  of  meso 

and  racem  diethyl  2,4-dimethyl- 
glutarates  213 

Carboxylic  Acid  Halides 

Synthesis 

-  2-bromoalkanoic  acid  chlorides 
from  alkanoic  acid  chlorides 

and  N-bromosuccinimide  (1219) 

-  (a-substituted)  4,4,4-trichloro- 

butanoyl  chlorides  by  carbonyla- 
tion  of  1-alkenes  in  the  pres¬ 
ence  of  tetrachloromethane  65 

Reactions 

-  dechlorination  with  triethyl- 

silane  (1114) 

-  with  lithium  acylmetal  carbon- 

ylates  64 

Carboxylic  Acid  Imide  Halides 

Synthesis 

-  N-alkylcarboximide  chlorides 

from  N-acyl-N-trimethylsilyl- 
carboxamides  and  carbonyl 
chloride  (1623) 

-  tricyanoacrylic  acid  N-(trifluoro- 
methyl(thio)-imide  chloride 
from  tetracyanoethylene  and 
trifluoromethanesulfenyl 

chloride  576 

(Carboxylic  Acids 

see  HisoiAlkenoic  Acids  and  Alkynoic 
Acids 

Synthesis 

-  alkanoic  acids  from  2,4,4-tri- 
methyl-2-pentyl  isocyanide 

and  alkylmagnesium  bromides  (1351) 

-  a-alkoxyphenylacetic  acids 

from  aryl  trichloromethyl 
carbinols,  alcohols,  and  potas¬ 
sium  hydroxide  133 

-  a-alkoxyphenylacetic  acids  from 

benzaldehydes,  haloform,  alcohol, 
and  potassium  hydroxide  133 

-  a-alkylation  of  alkanoic  acid 

salts  with  butylUthium/alkyl 
bromide  (1418) 

-  4-amino-4-arylbutanoic  acids 
from  pyrrole  and  aromatic  or 
heteroaromatic  compounds 

(3  steps)  (1243) 

-  bicyclo[4.1.0]heptane-7-carb- 

oxylic  acids  from  haloketene- 
cyclohexene  adducts  421 

-  2-chloro-3-methoxy-3-phenyl- 

propanoic  acid  by  electrolysis 
of  cinnamic  acid  in  methanol/ 
ammonium  chloride  302 

-  a-chlorophenylacetic  acids 

from  phenyl  trichloromethyl 
carbinols  and  potassium 
hydroxide  135 

-  conversion  of  Reichstein’s  com¬ 

pound  S  into  an  a-hydroxy 
acid  using  tr^henyltetrazolium 
chloride  (1314) 

-  2-(2-cyanoethyl)-benzoic  acid 

from  2-oximino-l-tetralone  in 
liquid  sulfur  dioxide  644 

-  cycloalkane-1 -carboxylic  acids 
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from  ethyl  2-oxocycloalkanecarb- 
oxyUtes  (1129) 

-  2,3-diaryl-3-hydroxypropanoic 

acids  from  benzaldehyde  and 
methyl  phenylacetate  317 

-  hydroxybenzoic  acids  from 

methoxy-substituted  lu-chloro- 
acetophenones  and  pyridine 
hydrochloride  (2  steps)  (1490) 

-  /}^ydroxycarboxylic  acids  from 
f-butyl  a-bromocarboxylates, 

zinc,  and  aldehydes  or  ketones  (1130) 

-  a-hydroxycarboxylk  acids  from 
carboxylic  acids  by  lithiation 

and  aeration  647 

-  indole-3-alkanoic  acids  by  selec¬ 

tive  decarboxylation  of  2-carb- 
oxyindoie-3-alkanoic  acids  (1439) 

-  mono-  and  dicarboxylic  acids 
by  electrochemical  reduction 
of  various  unsaturated  com¬ 
pounds,  arenes,  or  ketones  in 

the  presence  of  carbon  dioxide  294 

-  S-oxoalkanoic  acids  by  oxida¬ 

tive  cleavage  of  2-alkylidene- 
cyclopentanones  (1135) 

-  a-oxocarboxylic  acids  from 

N-r-butyl-2-hydroxycarbox- 
amides  and  chromium(Vl)- 
oxide/acetic  acid  538 

-  3-oxocyclopentene-3*acetic  acid 
from  hexa-2,5-dienoic  acid 
chloride,  nickel  tetracarbonyl, 

and  acetylene  59 

-  2-oxotetrahydrofuran-3-carboxyl- 
ic  acids  from  'y-substituted  y 
butyrolactones  and  methyl 
methoxymagnesium  carbotuite(1220) 

-  pyridinecarboxylic  acids  by  oxi¬ 
dation  of  methylpyridines  31 

-  sterically  hindered  carboxylic 
acids  by  cleavage  of  their  methyl 
esters  with  lithium  propanethiol- 

ate  (1707) 

-  4-substituted  benzoic  acids  from 

the  Grignard  derivative  of  carb¬ 
oxyl  group-protected  4-bromo- 
benzoic  acid  and  electrophilic 
agents  (1353) 

Reactions 

-  degradation  with  lead(IV)- 

acetate/ iodine  or  mercuric  oxide/ 
iodine  525 

-  electrochemical  oxidation  of 

salts  of  carboxylic  acids  296 

-  electrochemical  reduction  of 

benzoic  acids  292 

(Tatenanea 

Synthesis 

-  synthetic  routes  to  catenanes: 
twice-bridged  tetraamino-p- 


benzoquinones  546 

Cation  Radicals 
Generation 

-  by  electrochemical  oxidation 

of  organic  compounds  302 

-  from  p-phenylenediamines  and 

4-oxo-2,2,6,6-tetramethylpiper- 
idine-l-oxyl  404 

Chain  Elongation 

-  of  aldoses  via  Grignard  reac¬ 
tions  (1273) 

Chlorination 

-  2-chlorination  of  3-amino- 

pyridine  with  hydrochloric 
acid/hydrogen  peroxide  (1377) 


-  As-chlorination  of  triorganyl- 

arsines  (1200) 

-  of  alkenes  with  chlorine  in 

dimethylformamide  (1719) 

-  of  alkyl  sulfoxides  with 

sulfuryl  chloride  (1332) 

-  of  4-aminocarbonyl-2,6- 
dihydroxy-5-nitropyrimidine 

with  phosphorus  oxychloride  (1255) 

-  of  azobenzene  with  chlorine 
in  the  presence  of  palladium- 


(II)-chloride  464 

-  of  benzoic  acid  with  hypo- 

chlorous  acid  464 

-  of  bis-phenols  with  sulfuryl 
chloride  in  the  presence  of 

thiogly colic  acid  (1606) 

-  of  ci^3-/-butylthio-acryl- 

amide  with  chlorine  636 

-  of  carbon  disulfide  with 

chlorine  478 

-  of  dialkyl  phosphoramidates 

with  chlorine  (1773) 

-  of  2,6-dimethyl-3-hydroxy- 

hepta-1, 6-diene  with  thionyl 
chloride  182 

-  of  dimethyl  sulfoxide  with 

chlorine/ triethylamine  (1724) 

-  of  imidazo[l,2-6]pyndazine 

with  phosphorus! V)-chloride  424 

-  of  phenols  with  /-butyl  hypo¬ 
chlorite  460 

-  of  phenylcyrlobutenediones 

with  thionyl  chloride  542 

-  of  ribonucleosides  with  thionyl 

chloride  (1276) 

-  of  sulfoxides  with  sulfuryl 

chloride  89 

Chl<nocarbonylatk>n 

-  4,4,4-trichlorobutanoyl  chlorides 

from  1-alkenes,  tetrachlrometh- 
ane,  and  carbon  monoxide  65 

Oiloro  Compounds 
Synthesis 

-  alkyl  chlorides  from  alcohols 


and  cyanuric  chloride  (1720)(1721) 

-  C-chloro  compounds  from 
C-bromo  ctmipounds  and 

silver  chlorodifluoroacetate  (1538) 

-  l-chloro-3-fluoro-2-hydroxy- 
propane  from  epifluorohydrin 

and  hydrochloric  acid  646 

-  viodichloroalkanes  from  alkenes, 
dimethylformamide-,  and 

chlorine  (1719) 

-  polychloroalkanes  from  a,a,a,u>- 
tetrachloroalkanes  and  1- 

alkenes  (1718) 

diromans 
Synthesis 

-  2,2-dimethylchromans  from 

2,2-dimethylchromanones  and 
sodium  boranate  (1524) 

-  2,2-dimethylchromans  from 
pyrocatechols  or  phloroglucinols 
and  3-hydroxy-3-methylbutenc(1834) 

Chromenes 

Synthesis 

-  2-alky  1-A^-chromenes  from  la,  7b- 
dihydTOcyclopropa[c]benzo- 

[ejpyrans  (1525) 

Chromium  Complexes 
Synthesis 

-  (methyl-acetimidato)-chromium 

pentacarbonyl  67 


Cinnolines 

Synthesis 

-  4-chloro-3-hydroxycinnolines 
from  1-aminooxindoles  and 


/-butyl  hypochlorite 

(1382) 

(Claisen  Reairangement 

-  of  allyl  2-arylvinyl  ethers 

(1750) 

-  of  allyl  vinyl  sulfides 

(1408) 

-  unsaturated  aldehydes  from 

allyl  vinyl  ethers 

179 

Co-dimerization 

-  of  butadiene  and  methyl¬ 

acrylate 

265 

Coumarins 

Synthesis 

-  3-acylamino-4-hydroxycoumarin 

derivatives  by  acylaminomethyl- 
ation  of  4-hydroxycoumarins  (1167) 

-  from  2-methoxycinnamoyl 

chlorides  (1171) 

Reactions 

-  acylaminomethylation  (1167) 

Cumidenes 

Synthesis 

-  cumulenic  ethers  from  1,4- 

dialkoxy-2-alkynes  and 
butyllithium  (1609) 

Cyanamkles 

Synthesis 

-  N-alkyl-N-(4-chloro-A*-alkenyl)- 


cyanamides  from  N-alkyl-N- 
chlorocyanamides  and  con¬ 
jugated  dienes  14 

-  N-alkyl-N-(2-chloroalkyl)- 
cyanamides  from  N-alkyl-N- 
chlorocyanamides  and  olefins  14 

-  N-chlorocyanamides,  prepara¬ 
tions  15 

-  vrc-cyanamino-haloalkanes 

from  olefins  and  cyanamide  (1566) 

(Tyanation 

-  electrochemical  cyanation  300 

-  hexacyanobenzene  from  1,3,5- 
tricyano-2,4,6-trifluorobenzene 

and  calcium  cyanide  (1421) 

Cyanoalkylation 

-  N-(2-cyanoethyIation)  of  aikanol- 

amines  with  acrylonitrile  650 

-  7-(2-cyanoethylation)  of  ajj- 

unsaturated  aldehydes  with 
acrylonitrile,  followed  by 
cyclization  (1354) 


(Cycloalkanes 

Synthesis 

-  medium-membered  methyl 
cycloalkanecarboxylates  from 
carbonyl-bridged  cycloalkanes 

and  methanol  with  irradiation  (1488) 
Cycloalkenes 
Synthesis 

-  l,2-bis-[trimethylsiIoxy]-alkenes 


from  dialkyl  alkanedioates, 
sodium,  and  chlorotrimethyl- 
silane  242 

-  by  debromination  of  vjc-dibromo- 

cycloalkanes  (1391) 

-  cycloalkane-l-carboxylic  acids 

from  ethyl  2-oxocycloalkane- 
carboxylates  (1129) 

-  from  0, 0-unsaturated  cyclic 

ketones  (1106) 

-  non<onjugated  large-ring 
cycloalkadienes  from  linear 
w,w'-dibromoalkadienes  and 

nickel  tetracarbonyl  56 

-  A‘-octalin  derivatives  from 

2-oxo-A‘®0)-octalins  (1106) 
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-  4-substituted  3-oxocyclo- 
pentenes  from  acyl  chlorides, 
acetylene,  and  metal  carbonyls  59 

Cycloalkylation 

-  of  methylenecyclopropane  deriv¬ 

atives  with  enamines  of  cyclic 
ketones  (1422) 

Cydoalkynes 

Synthesis 

-  3-alkoxycycloalkynes  from 
2-bromo-3-alkoxy-rran5-cyclo- 
alkenes  and  potassium  r-but- 

oxide  (1464) 

-  by  photochemical  decomposi¬ 

tion  of  cycloalkane-1 ,2-dione 
bis-tosylhydrazones  215 

Cydobut^iene  Derivatives 

Synthesis 

-  tetraphenylcyclobutadiene- 

iron  tricarbonyl  from  diphenyl- 
acetylene  and  iron  penta- 
carbonyl  305 

Reactions 

-  of  tetramethylcyclobuta- 
diene-aluminum  chloride 
complex  with  dienophilic 

esters  139 

C^dobutanes 

Synthesis 

-2-acetoxycyclobutanone  from 

1 ,2-bis-[trimethylsiloxy  ]-cyclo- 
butene  and  acetic  anhydride  249 

-  1,1-dibromocyclobutane  from 

methylenecyclopropane  and 
bromine  322 

-  2,2-dimethylcyclobutanone 
from  r-butyl  acrylate  and  1-di- 
methylamino-2-methylpropene  (1 348) 

-  ethyl  1-methylcyclobutanecarb- 
oxylate  from  methylenecyclo- 
butane,  nickel  tetracarbonyl, 

and  ethanol  258 

-  2-hydroxycyclobutanone  from 

1 ,2-bis-[trimethylsiloxy  ]-cyclo- 
butene  249 

-  1-methylcyclobutanecarboxylic 
acid  from  methylenecyclobutane, 
nickel  tetracarbonyl,  and  ethanol 

(-<-  subsequent  hydrolysis)  258 

C^dobutenes 

Synthesis 

-  l-amino-2-ethoxycyclobutenedi- 

ones  from  1,2-diethoxycyclo- 
butenediones  and  amines  (1349) 

-  l,2-bis-{trimethylsiloxy]-cyclo- 
butenes  from  diethyl  succinates, 
sodium,  and  chlorotrimethyl- 

silane  243 

-  cf^3,4-carbonyldioxy-l,2-di- 

methoxycyclobutene  from 
2-butyne  and  vinylene  carb¬ 
onate  219 

-  2,4-dichloro-3-oxo-l-phenyl- 
cyclobutene  from  phenylcyclo- 
butenedione  and  thionyl 

chloride  542 

-  3,3-dihalo-2-methyl-4-oxo-l- 

phenylcyclobutenes  from  meth- 
ylphenylcyclobutenedione  542 

-  hydrazino-  and  dihydrazino- 

cyclobutenediones  form  dialk- 
oxycyclobutenediones  and 
hydrazines  146 

-  methyl-phenylcyclobutene- 
dione  from  phenyl-  or  meth- 
oxy-phenylcyclobutenedione 

and  dimethyl  malonate  542 


-  4-substituted  2-chloro-3,3-di- 

fluoro-l-phenylcyclobutenes 
from  4,4-dichloro-3,3-difluoro- 
1-phenylcyclobutene  and  nu¬ 
cleophilic  agents  256 

Reactions 

-  of  4,4-dichloro-2,2-difluoro-l- 

phenylcyclobutene  with  nu¬ 
cleophilic  agents  256 

-  of  methylphenylcyclobutene- 
dione  with  o-phenylenedi- 

amine  542 

-  of  phenyl-  and  methoxy- 

phenylcyclobutenedione  with 
dimethyl  malonate  542 

Cydodecadienet 

Synthesis 

-  cyclodeca-l,6-diencs  by  frag¬ 

mentation  of  methanesulfonyl- 
oxydecalinboronates  23 1 

Cyclododecenes 

Synthesis 

-  cyclododecene  from  1,2-di- 

bromocyclododecane  and 
naphthalene-sodium  (1391) 

Cydoheptabenzenes 

Synthesis 

-  6-chloro-5-oxo-5/f-  and  6- 

chloro-7  -0X0-7  Af-cy  clohepta- 
benzene  from  1-  and  2-meth- 
oxynaphthalene,  respectively, 
and  phenyHtrichloromethyl)- 
mercury  264 

-  5-oxocycloheptabenzenes  by 

dehydrobromination  of  6,6-  or 
6,9-dibromo-5-oxo-6,7,8,8- 
tetrahydro-5/f-cyclohepta- 
benzenes  (1407) 

Cyclohepta[h]ltiran8 

Synthesis 

-  3-chloro-2-oxo-2^-cyclohepta- 

[hjfuran  from  tropone  and  di- 
chloroketene  417 

Cyckiieptanes 

Synthesis 

-  cycloheptanone  by  electrolysis 

of  1-hydroxycyclohexanecarb- 
oxylic  acid  in  acetonitrile  298 

-  2,3-dioxo-l,l,4,4-tetramethyl- 
cycloheptane  from  l,2-bis-[tri- 
methylsiloxy  )-3 ,3 ,7,7-tetrameth- 
ylcycloheptene  and  bromine  209 

Cydohq>tatriene8 

see  also:  Tropones  and  Tropolones 

Cydahq>tenes 

^nthesis 

-  l-f-butyl-7-nitro-6-oxocyclo- 

heptene  from  f-butylnitroacet- 
ylene  and  1-pyrrolidinocyclo- 
heptene  (1312) 

(Pydohexadienes 

Synthesis 

-  alkenylcyclohexa-1 ,4-dienes  by 

electrochemical  reduction  of 
arylalkenes  (1536) 

-  cyclohexa-l,4-dienc  by  electro¬ 
chemical  reduction  of  benzene  295 

-  dimethyl  cyclohexa-1, 3-diene-l, 4- 

dicarboxylate  from  cyclohexane- 
1, 4-dicarboxylic  acid  by  bromin- 
ation,  esterification,  and  dehydro¬ 
bromination  (1755) 

Cydohexanet 

Synthesis 

-  cyclohexane  by  electrochemical 

reduction  of  benzene  295 

-  ci^l,3,5-triaminocyclohexane 


from  1,3,5-trinitrobenzene 
(3  steps)  (1238) 

Cydohexenes 
Synthesis 

-  3-acetoxycyclohexene  from 

cyclohexene  and  mercury(ll)- 
acetate  532 

-  4-acyl-3-amino-4-phenylcyclo- 

hexenes  from  2-phenylacrylic 
acid  derivatives  and  1-alkyl- 
amino(or  dialkylamino)-buta- 
dienes  (1190) 

-  1-r-butylcyclohexene  from 

f-butylbenzene  147 

-  cyclohexene  by  electrochemical 

reduction  of  benzene  295 

-  3,6-dihydroxycyclohexene  from 
cyclohexa-1 ,3-diene  and  mer- 
cury(ll)-acetate  (-(-reduction)  536 

-  l-mcthoxy-3-oxo-2-(3-oxobutyl)- 
cyclohexene  from  cyclohexane- 

1, 3-dione  and  butenone  155 

-  nitriles  of  3-hydroxycyclohexene- 
4-carboxylic  acids  (steroid  series) 
by  7-(2-cyanoethylation)  of  a^- 
unsaturated  aldehydes  with 
acrylonitrile,  and  cyclization  (1354) 

(Tydonoi^nei 

Synthesis 

-  3-alkoxycyclononynes  from  2- 
bromo-3-alkoxy-fran*-cyclo- 
nonenes  and  potassium  r-but- 

oxide  (1464) 

Cydooctadienea 
Synthesis 

-  1-methylcyclodeca-l, 6-dienes 

from  l-mesyloxy-9-methyl- 
A’®(‘)-octalins  232 

Cydooctatetiaenea 

Reactions 

-electrolysis  in  acetic  acid  300 

C^clooctenet 

Synthesis 

-  cyclooctene  from  1,2-dibromo- 

cyclooctane  and  naphthalene- 
sodium  (1391) 

-  l-halo-2-methoxy(hydroxy)- 

cis-  and  -rrans-pyclooctenes 
from  8-halo-  or  8,8-dihalo- 
bicyclo{5.1.0]octanes,  silver 
perchlorate,  and  methanol 
(water)  (1237) 

Cydooctynei 

Synthesis 

-  3-alkoxycyclooctynes  from 
2-bromo-3-alkoxy-minf-cytlo- 
octenes  and  potassium  r-but- 

oxide  (1464) 

Cydopentadienes 
Synthesis 

-  1,2,3,4-tetraarylcyclopenta- 

dienes  from  tetraarylcyclo- 
pentadienones  (1183) 

Reactions 

-  of  tetracyclone  with  nitrous 

acid  (1748) 

Cydopentanes 
Synthesis 

-  ethyl  2-oxocyclopentanecarb- 

oxylate  from  diethyl  hexane- 
dioate  and  barium  pernitride  (1352) 

Cydopentenes 

Synthesis 

-  ci»-4,5-dihydroxy-3-oxo-l  ,2,4,5- 
tetraphenylcyclopentene  from 
tetracyclone  and  nitrous 

acid  (1748) 
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Cydopiopinatkm 

-  of  cycloalkenes  with  dialkyi 

duzomsionates  658 

Cyclopropanes 

Synthesis 

-  l-benzyi-2-ethoxycarbonyl- 

cyclopropanes  from  diethyl 
benzyKi-trimethylamonio- 
ethylVmalonate  i^ides  (1487) 

-  1 ,2-bis-{  trimethylsiloxy  ]-cyclo- 

propanes  from  enediol  bis-{tri- 
methylsilyl  ethers],  diiodometh- 
ane,  and  zinc/copper  252 

-  1-bromo-l-bromomethylcyclo- 

propane  from  methylenecyclo- 
propane  and  bromine  322 

-  cyciopropanesulfonamides  from 

3-haloalkanesulfonamides  1 1 

-  cyclopropanone  ethyl  trimethyl- 

silyl  acetal  from  ethyl  3-chloro- 
propanoate,  sodium,  and 
chlorotrimethylsilane  241 

-  cyclopropylcarbinols  from 

acetophenones  and  1-bromo- 
methyl-2 ,2-dimethyloxirane  (11 00) 

-  dimethyl  2-nitrocyclopropane- 

1,1-dicarboxylates  from  dialkyl 
(2-bromo-2-nitroalkyl)-malonates, 
1-bromo-l-nitro-l-alkenes  and  di¬ 
methyl  malonate,  or  dimethyl 
bromo-<  2-nitroalkyl)-malonates, 
respectively,  and  base  (1709) 

-  ethyl  1,2,2-tricyanocyclopro- 

panecarboxylates  from  ethyl 
alkylidenecyanoacetat^  and 
bromomalodinitrile  (1565) 

-  methylenecyclopropane  from 

d-me^allyl  chloride  322 

-  1,2,3-tribenzoylcyclopropanes 
from  rr(i«»-l,2-dibenzoylethylene 
and  uHliazoacetophenones  (1230) 

-  trimethyl  cyclopropane-rranr- 

1,2,3-tricarboxylate  from  cyclo- 
hexylmethylenetriphenylphos- 
phorane  and  methyl  chloro- 
acetate  (1812) 

Reactions 

-  ring  cleavage  of  secondary 

cyclopropylcarbinols  with 
hydrogen  bromide  or  phos- 
phorus(llI)-bromide  178 

Cydopropenes 

Synthesis 

-  3-methylcyclopropene  from 
l-chloro-2-butene  and 

lithium  amide  (1322) 

Datzens  and  Related  Reactions 

-  a,^«poxysulfones  from  aryl  1-halo- 

alkyl  sulfones  and  aldehydes  or 
ketones  (1 142) 

Deacyloxylation 

-  hydrogenolytic  deacetoxyiation 

of  3-acetoxy  steroids  (1329) 

Debromination 
see  also;  Hydrodebromimtion 
(for  Br  -►  H) 

Decalins 

Synthesis 

-  2-hydroxy-cis-  and  rra/u-decalins 

from  10-(4-nitrobenzenesulfonyl- 
oxy)■deca-l,5•d^  and  1,5-tnins- 
diene,  respectively  175 

Decarbonylation 

-  in  the  Diels-Alder  reaction  of 

cyclopentadienones  with 
chloromaleodinitrile  (1495) 


-  transition  metal-catalyzed  decarb- 

onylative  cleavage  of  benzoic 
acid  anhydrides  with  subsequent 
cyclization  (1211) 

Dec«dK»ylation 

see  also:  Hydrolysis-Decarboxylation 

-  of4-amino-2-oxo-l,2-dihydro- 
pyrimidine-5-caTboxylic  acid  (1529) 

-  of  furan-3,4-dicarboxylic  acid 
monoethyl  ester  in  the  presence 

of  copper  powder  545 

-  selective  removal  of  the  2-carb- 

oxyl  group  in  2-carboxyindole- 
3-alkanoic  acids  (1439) 

Dechloiination 

see  also:  Hydrodedilorination 
(for  Cl  -►  H) 

-  perchlorovinyl  ketones  from 

perchloroalkyl  ketones  and 
trivalent  phosphorus  com¬ 
pounds  (1476) 

Dedhlorofluorination 

-  of  4,6,7-trichloroperfluoro-l- 

heptene  with  zinc  369 

Dehalqgenation 

see  also:  Hydrodehalogenation 
(for  Hal  -♦  H) 

-  of  vfc-dihalides  with  naph¬ 
thalene-sodium  (1391) 

-  of  di-  and  trihaloacetyl  halides 

with  zinc  415 

Dehydration 

-  of  aldoximes  to  nitriles  with  di¬ 
phenyl  phosphorochloridate  (1561) 

-  of  carboxamides  to  nitriles 

with  polyphosphoric  acid  ethyl 
ester  (1138) 

-  of  cyanoacetamide  with  triethyl 

phosphate  (1196) 

Dehydroncyloxylation 

-  dehydroacetoxylation  of  3- 

acetoxy-4,4-diethoxybutanal 
with  l,5-diazabicyclo[5.4.0]- 
undec-5-ene  (1557) 

Dehydrobromination 

-  of  2-bromo-3-hydroxy-/rflns- 

cycloalkanes  with  potassium 
r-butoxide  (1464) 

-  of  dibromo-6,7,8,9-tetrahydro- 

5/f-cycloheptabenzenes  with 
lithium  chloride/dimethylform- 
amide  (1407) 

-  of  dimethyl  1,4-dibromocyclo- 

hexane-l,4-dicarboxylate  with 
pyridine  (1755) 

-  of  2,2,7-tribromocycloheptan- 

ones  with  lithium  carbonate  (1560) 

-  Dehydrochknination 

-  of  2-alkenyl-3-chlorotetrahydro- 

furans  and  -tetrahydrothiophenes 
with  potassium  t-butoxide  (1446) 

-  of  2-  and  4-hydroxybenzene- 

diazonium  chloride  with  silver 
oxide  481 

-  of  2-chloroethyl  methoxymethyl 

sulfone  with  aqueous  sodium 
carbonate  428 

-  of  7-exo-chloro-6-exo-hydroxy-6- 

eiKf<Mnethylbicyclo[3.2.0]hept- 
2-ene  with  base  422 

-  of  tris-(2-chloroethyl]-ortho- 

carboxylates  with  potassium 
f-butoxide  (1758) 

Dehydrogenation 

-  of  1-cyanodihydro-  and  -tetra- 

hydroazulenes  with  tetrachloro- 
p-benzoquinone  367 


-  a,^ehydrogenation  of  steroid 

ketones  with  mercuric  oxide/ 
iodine  515 

-  of  5,6,7,8-tetramethyltetralin 

with  palladium  on  carbon  307 

Dehydrohalogenation 
see  also:  Dehydrobromination, 
Dehydrochlorination,  De- 
hydrofluorination,  and  De- 
hydroiodination 

-  of  mono-  and  dihaloacetyl 


halides  with  tertiary  amines  415 

Dehydroiodination 

-  of  l-azido-2-iodoalkyl  ketones 

with  sodium  azide  (1341) 

Demyanov  Rearrangement 

-  of  1-aminomethylhomo- 

adamantane  653 

Denitrosation 

-  of  N-nitroso  compounds  with 

iron  pentacarbonyl  (1398) 

Deoximation 

-  reductive  deoximation  of  O- 

acetyl  ketoximes  with  chromi- 
um(II)-acetate  (1749) 


-  reductive  deoximation  ot 
aldoximes  and  ketoximes 

with  titanium(III)-chloride  (1340) 
Deoxygenation 

-  of  N-oxides  with  iron 

pentacarbonyl  (1397) 

Denilfurization 

-  mono-desulfurization  of  cystine 
derivatives  with  phosphorous 

acid  tris-dimethylamide  (1666) 

-  of  1,2-dithiolanes  with  phos¬ 
phorous  acid  tris-[diethyl- 

amide]  (1823) 

-  of  thiourea  with  basic  copper- 

(II)-carbonate  (1767) 

Deutnio  Compounds 
Synthesis 

-  a-deuterated  carbinols  by  re¬ 
duction  of  ketones  with  so¬ 
dium  in  O-deuterated  alcohols  (1400) 

-  1-deuterio  aldehydes  from  2- 
deuterio-3,4,4-tTimethyl-4,5-di- 
hydTO-l,3-oxazolium  iodide 

and  Grignard  reagents  (1695) 

-  N-deuterioamines  by  deutero- 

lysis  of  aminoarsines  and  of 
tetraarsenic  hexakis-  [alkyl- 
amides]  654 

-  deuteriobenzenes  from  bromo- 
benzenes  and  trialkyltinhydrides  537 

-  N,N-dideuterioanilines  from 
N,N-bis-{triroethylsilyl]-anilines 

and  methanol-0<f  (1543) 

Deuteiiodebiomination 

-  of  bromoarenes  with  trialkyltin 

deuterides  537 

Dialkyl  Peraxides 
see:  Organic  Peroxides 
Diansa  Compounds 
Synthesis 

-  diansa  diamides  (->^  diansa  di¬ 

amines)  by  intramolecular 
N-alkylation  436 

l,6-Diazabicydo[4  J.l  ]decanes 
Synthesis 

-  2-(4-methoxyphenyl)-l,6- 
diazabicyclo[4.3.1  ]decane 
from  5-(4<nethoxyphenyl)- 
l-methyl-6-aza-l-azonia- 
bicyclo[4.3.0]nonane  iodide  (1653) 
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3,4-I>iazabicyclo[4. 1 .0]hepta- 
dienes 
Synthesis 

-  3,4-diazabicyclo[4.1.0piepta- 

2,4-dienes  from  l,2,4,S-tetraz- 

ines  and  cyclopropenes  (1231) 

1  ^-Diazabicyclo{4.4.1  Jundecanes 
Synthesis 

-  2-{4-methoxyphenyl)-l,6-diaza- 

bicyclo[4.4.1]undecane  from 
5-{4-methoxyphenyl)-l-meth- 
ylH6-aza-l-azoniabicyclo[4.4.0]- 
decane  iodide  (1653) 

Dkzenes 

see:  Azo  Compounds 

1,3-DiazetidinM 

Synthesis 

-  1,3-bis-fdifluorochloro- 
methanesulfenyl]-2 ,4-dioxo- 

1,3-diazetidine  from  chlorodi- 
fluoromethanesulfenyl  chloride 

and  silver  cyanate  634 

Oiazo  (Compounds 
Synthesis 

-  dialkyl  diazomalonates  from 
dialkyl  malonates  and  tosyl 

azide  658 

-  2-  and  4-diazoniophenoxide 

from  2-  or  4-hydroxybenzene- 
diazonium  chloride,  respectively, 
and  silver  oxide  481 

-  ethyl  a-diazo-a-lithioacetate  from 

ethyl  diazoacetate  and  alkyl- 
lithium,  aryllithium,  or  lithium 
mercaptides  (1780) 

Reactions 

-  of  aliphatic  diazo  compounds 

with  thiete-1, 1-dioxide  (1634) 

-  of  diazoalkanes  with  a-cumyl 

hydroperoxides  (11 99) 

-  of  a-diazo  ketones  with 

hydrogen  halide  308 

-  soluble  copper(l)-catalyzed 

decomposition  of  dialkyl  diazo¬ 
malonates  in  the  presence  of 
cycloalkenes  658 

Diazo  Group  Transfer 

-  dialkyl  diazomalonates  from  di¬ 
alkyl  malonates  and  tosyl  azide  658 

-  primary  azido  compounds  from 
primary  amines  and  tosyl 

azide  (1432) 

Diazonhun  Betaines 
Synthesis 

-  2-  and  4-diazoniophenoxide  from 

2-  and  4-hydroxybenzenediazonium 
chloride,  respectively,  and  silver 
oxide  481 

Diazonhun  Salts 
Synthesis 

-  ethylenediazonium  hexachloro- 

antimonates  from  a-haloalde- 
hyde  tosylhydrazones  and 
antimony(V>chloride  (1468) 

Reactions 

-  electrochemical  reduction  294 

Diazotization 

-  of  anthranilic  acids  with  sub¬ 
sequent  decomposition  to 

arynes  (1111) 

IMbenzol/,^;  o,p]n^diaoenes 
Synthesis 

-  by  U.V.  irradiation  of  biphenyl 

derivatives  (1668) 

Dieckmann  Cyclization 

-  of  alkoxycarbonylmethyl- 


hydrazones  of  a-oxocarboxylic 
acids  •  (1828) 

DMs-Alder  Reaction 

-  of  1-aminobutadienes  with  2- 
phenylacrylic  acid  derivatives  (1190) 

-  of  cyclopentadienones  and 
chloromaleodinitrile  with 
concomitant  decarbonylation  (1495) 

-  of  tetrachloro-o-benzoquinone 

with  furans  (1523) 

-  of  tetrachloro-o-benzoquinone 

with  tetraphenylcyclopentadie^ 
none  41522) 

Dienes 

Non-conjugated  Dienes:  see:  Alkenes 
Synthesis 

-  1-aminobutadienes  from  a,d-un- 

saturated  d-dialkylamino-  or 
d-alkylarylamino  acetals,  acetal 
amides,  or  aminals  and  active 
methylene  compounds  (1671) 

-  2,3-bi8-{trimethylsiloxy]-buta- 

diene  derivatives  from  aliphatic 
vic-diketones,  sodium,  and 
chlorotrimethylsilane  247 

-  cis,  cis-dienes  by  hydroborona- 

tion  of  conjugated  diynes  with 
dicyclohexylborane,  and  protono¬ 
lysis  (1600) 

-  tnns,  rra/u- 1,3-dienes  from  1- 

Ukynes  by  hydroalumination 
and  C-C  coupling  using  copper- 
(l)-chloride  (1297) 

-  2-methoxybutadiene  from 

butenone  and  trimethyl  ortho¬ 
formate  (1394) 

Reactions 

-  of  diisoprene  dianion  with 

ketones  91 

-  of  isoprene  with  naphthalene- 

sodium  375 

-  oxidation  with  mercury(Il)  salts  534 

-  perfluorohepta-l,3,6-triene  from 

4,6,7-trichloroperfluoro-l-heptene 
and  zinc  369 

Dienols  and  Derivatives 
Synthesis 

-  2-methoxybutadiene  from  butenone 
and  trimethyl  orthoformate  (1394) 

Dfliydiouithyridines 

Synthesis 

-  2-amino-5-oxo-5,10-dihydro- 

anthyridine  from  (3-carboxy- 
2-pyridyl)-(6-amino-2-pyridyl)- 
amine  (1389) 

Dliydioazulenes 

Synthesis 

-  l-cyano-3,3a-dihydroazulenes 

from  8-cyanoheptafulvene  and 
enamines  367 

Dfliydiobenzhtiidazoles 

Synthesis 

-  l,3-bis-sulfenyl-2-oxodihydro- 

benzimidazoles  from  2-oxodi- 
hydrobenzimidazole  and  sulfenyl 
chlorides  625 

-  l,3-dimethyl-2-(2-oxoalkylidene)- 

dihydrobenzimidazoles  from  N,N'- 
dimethyl-o-phenylenediamine  and 
ethyl  3-oxoalkanoates  (1784) 

Dihydrobenzo[<f  ]  azocines 
Synthesis 

-  4-dimethylamino-5-phenyl-l,2- 
dihydrobenzo[(f]azocine  from 

3,4-dihydroisoquinoline  and  di- 
methylamino-phenylacetylene  (1839) 


D8iydrobenzo{[a]azulenes 

Synthesis 

-  5, 9-diary  1-7,1 0-dihydrobenzo- 
[ajazulenes  from  indanocyclones 
and  cyclopropene  (+  reduction)  153 

-  5,9-diaryl-10-oxo-7,10<lihydro- 
benzo[0]azulenes  from  indano¬ 
cyclones  and  cyclopropene  153 

Dihydrobenzo[e]-l  ,4-diazepines 
Reactions 

ring  contraction  of  2-oxq(thiono, 
imino)-5-phenyl-l  ,2-dihydro-3  W- 
(benzo[e]-l,4-diazepines)  to  iso¬ 
indole  derivatives  (1365) 

Dihydrobenzo[d]-l,2-dioxepins 
Synthesis 

-  l,4-dialkoxy(or  alkcxy-hydroxy)- 

4,5-dihydro-l  /f-benzo[</]-l  ,2- 
dioxepins  by  ozonolysis  of 

indene  in  alcohols  423 

Dihydrobenzo{6  ]f urans 
Synthesis 

-  2,2-dialkyl-2,3-dihydrobenzo- 
[hjfurans  from  phenols  and 
a-branched  aliphatic 

aldehydes  (1578) 

-  2-oxodihydrobenzo[6]furans  by 
carbonylation  of  o-methylphe- 

nols  (1576) 

Dihydrobenzo[/]-l  ,3,4-oxadia- 
zepines 
Synthesis 

-  2-oxo-3-phenyl-<benzo}/]-l,3,4- 
oxadiazepines)  from  phenyl- 
hydrazones  of  2-hydroxyphenyl 
ketones  and  carbonyl  chloride  (1458) 

Dliydrobeiizo[d}-l,2-oxazine8 

Synthesis 

-  l,4-dioxo-3,4-dihydrobenzo[</]- 

1.2- oxazine  (0,N-phthaloyl- 

hydroxylamine)  from  phthaloyl 
chloride  and  t-butyf  N-hydroxy- 
carbamate  148 . 

D9iydTObenzo{e]-l  ,3-oxazines 
Synthesis 

-  3-anilino-4-methylene-2-oxo- 

3,4-dihydro-<benzo{e]-l  ,3-oxa- 
zines)  from  2-hydroxyaceto- 
phenone  phenylhydrazones 

and  carbonyl  chloride  (1458) 

Diiydrobenzo-1 ,3-oxazoles 
Synthesis 

-  2,3-dimethyl-2-ethoxycarb- 
onylmethyldihydrobenzo- 

1.3- oxazole  from  2-methyl- 
aminothiophenol  and 

ethyl  acetoacetate  (1784) 

-  3-methylaminocarbonyl-2- 

oxobenzodihydro-1 ,3-oxa- 
zole  from  N-hydroxy-N'- 
methy!-N-phenylurea  and  tri- 
chloroacetyl  chloride  (1762) 

-  3-methyl-2-(2-oxoalkylidene)- 
dihydrobenzo-1 ,3-oxazoles 
from  2-methylaminophenol 

and  ethyl  3-oxoalkanoates  (1784) 
Dihydiobenzo[(/]-l,2-thiazoles 
Synthesis 

-  6-nitro-3-oxo-2,3-dihydrobenzo- 

[d}-l,2-thiazole-l, 1-dioxide  (6- 
nitrosaccharin)  from  2-methyl-5- 
nitrobenzenesulfonamide  and 
chromic  acid  (1436) 

-  3-oxodihydrobenzo[</)-l,2-thia- 
zoles  from  2-chlorocarbonyl- 
benzenesulfenyl  chlorides  and 
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ammonia,  primary  amines,  or 
carboxamides  637 

Dtfiydrobenzo- 1 ,3-thiazoles 
Synthesis 

-  3-methyl-2-(2-oxoalkylidene)- 

dihydrobenzo-l,3-thiazoles  from 
2-methylaminothiophenol  and 
ethyl  3-oxoalkanoates  (1784) 

Dihydto-9-boraanthracenet 

Synthesis 

-  9-substituted  10,10-dimethyl- 

9, 1 0-dihy  dro-9-boraanthra- 
cenes  from  9,9,10,10-tetra- 
methyl-9,10-dihydro-9-stan- 
naanthracene  and  organo¬ 
boron  dihalides  (1431) 

Dihydroctnnoliiies 

Synthesis 

-  3-oxo-3.4-dihydrocinnolines 

from  1-aminooxindoles  and 
chlorines  or  r-butyl  hypo¬ 
chlorites  (1382) 

I>fliydrocyclopenta(6  ]-l  ,4-dioxint 
Synthesis 

-  l-oxo-5,6,7,8-tetrachloro-2,3,3a- 
9a-tetraphenyl-3a,9a-dihydro- 

1 /f-cyclopenta(6  ]benzo-l  ,4- 
dioxin  from  tetrachloro-o- 
benzoquinone  and  tetraphenyl- 
cyclopentadienone  (1522) 

Dihydrocyclopropa[c]beiizo{e}- 
pytans 
Synthesis 

-  l,l-dichloro-la,7b-dihydro- 

cyclopropa[c]benzo[epyrans 
from  4^-chromenes,  ethyl 
trichloroacetate,  and  sodium 
methoxide  (1525) 

Dihvdiodibeiizo{c,'  /JimkUzoio- 
[I4^]azepinef 
Synthesis 

-  9-methyl-2,3-dihydro-9/f-(di- 

benzo[c,'/]imidazolo[  1 ,2-c]- 
azepine)  from  l-(2-benzoyl- 
aminoethyD-indoline  (1176) 

Dihydrodibenzo(6,‘  e}-l,4-oxaze- 
pinet 
Synthesis 

-  5-formyl-5,ll-dihydrodi- 

benzo[6,‘  e]-l  ,4-oxazepines 
from  2-(2-bromobenzyl- 
oxy)-formanilides  (1837) 

Dihydrodibenzo{6,'  e\\ ,4-thi- 
azepines 
Synthesis 

-  5-formyl-5,ll-dihydrodibenzo- 

[6;  e]-l,4-thiazepines  from  2- 
(2-bromobenzylthio)-form- 
anilides  (1837) 

Dihy<lio-l,2,4-<lioxazales 

Synthesis 

-  symmetrically  substituted  dihydro- 

1, 2,4-dio\azoles  (amino  peroxides) 
from  aldehydes  or  ketones,  hy¬ 
drogen  peroxide,  and 

ammonia  (1367) 

Dfliy<lio-l,2,4-<lithiazolea 
Synthesis 

-  4-tubttituted  3-^010-5-0X0- 
dihydro-l,2,4-thiadiazoles  from 
bu-(l-oximinoalkyl]  lisulfides  129 

Diiydi^l,34-<Utliian]les 

Synthesis 

-  2-inethyidihydro-l,3,2-dithiazole 
from  ethaiie-l,2-bi»{sulfenyl 
chloride]  and  methylamine  635 


Dihydro-l,4-<lithiins 

Synthesis 

-  2-chloro-5, 6-dihydro- 1,4-dithi- 
ines  from  acetylene  and  ethane- 

1. 2- bis-{sulfenyl  chloride]  573 

-  2-  and  2,3-substituted  5,6-di- 
hydro-1 ,4-dithiins  from  1,2- 

1.2- dimercaptoethane  and  a- 

bromoketones  (1528) 

Dfliydiofurant 

Synthesis 

-  2,5-dibenzoyloxy-2,5-dihydro- 
furan  by  electrolysis  of  furan 

in  the  presence  of  benzoate  ion  300 

-  2,5-dihydrofuran  from  buta¬ 
diene  and  mercurydO-sulfate  535 

-  2,5-dimethoxy-2,5-dihydro- 
furans  by  electrolysis  of  furans 

in  methanol  301,  302 

-  5-isopropylidene-3-methoxy-2,5- 
dihydrofurans  from  metallated 

1- methoxy-4-methyl-l  ,2,3-penta- 
triene  and  aldehydes  or 

ketones  (1150) 

Diiydiofuio{24'6]benzo-l,4- 
dioxim 
Synthesis 

-  3a,9a-dihydrofuro[2,3-6]benzo- 

1, 4-dioxins  from  tetrachloro-o- 
benzoquinones  and  furans  (1523) 

Dihydroimidazoio[2,l-c]-l,2,4- 

triazinea 

Synthesis 

-  3,7-diphenyl-l,4-dihydro-<imid- 
azolo[2,l-c]-l,2,4-triazine)  from 

2- amino-3-phenacyl-5-phenyl-l  ,3- 

oxazolium  bromide  and 
hydrazine  (1385) 

Dihydroindazoles 

Synthesis 

-  3-oxo-2-phenyldihydroindazoles 

by  carbonylation  of  azobenzene  66 
Diiydioindeno{l,24'<f><]<)uinolines 
Synthesis 

-  l-chloro-2-oxo-2,3-dihydro-4n- 
deno[l,2,3-<f,e]quinolines)  from 
a,a-dichlorobenzoylacet- 

anilides  (1257) 

Dliydroindoies  (Indolines) 

Synthesis 

-  3-(2-acetoxyethyl)-l-acetyl-2,3- 

dialkyldihydroindoles  from  3- 
(2-bromoethyl>-2,3-dialkyl-3W- 
indoles  (2  steps)  (1615) 

-  2,3-dihydroindole  by  thermo¬ 
lysis  of  tris-[2-anilinoethyl] 

Imrate  (1577) 

-  l-methyl-3-oxo-2-phenyldihydro- 
indole  from  benzoylnickel  tri¬ 
carbonyl  iodide  and  benzalde- 

hyde  methylimine  67 

-  2-oxodihydroindole  (oxindole) 

from  isatin  by  catalytic  hydro¬ 
genation  (1530) 

Diiydroiaoindoles  (Isoindolines) 

Synthesis 

-  l-allyl-l-hydroxy-2-methyl-3- 

oxodihydroisoindole  from  N- 
hydroxyphthalimide  and  allyl- 
magnesium  bromide  351 

-  N-amino-l,2-dihydroisoindole 
by  electrochemical  reduction 

of  N-nitro-l,2-dihydroisoindole  291 

-  l.r-dioxo-2,2'-bi-isoindolines 
from  N-aminophthalimidine  and 


2-bromomethylbenzoyl 

chloride  (1321) 

-  3-hydroxyphthalimidines, 

phthalimidines,  and  dihydro- 
isoindoles  by  electrochemical 
reduction  of  phthalimides  293 

-  l-oxo-2-phenyldihydroisoindole 
by  carbonylation  of  benzalde- 

hyde  phenylimine  66 

-  3-oxo-l-phenyldihydroisoindole 

by  carbonylation  of  benzo- 
phenone  oxime  66 

DOiydroiaoquinolines 

Synthesis 

-  3-halo-l -0X0-1, 2-dihydroiso- 

quinolines  from  2-chlorocarb- 
onylphenylacetonitriles  (1795) 

-  1-substituted  3,4-dihydroiso- 
quinolines  from  2-phenylalkyl 
ketoximes  in  liquid  sulfur 

dioxide  643 

Dihydio-l,2,4-oxadiazoles 
Synthesis 

-  10-oxo-9,10-dihydrophen- 
anthrene^9-spiro-5>-  3^henyl- 

3 .4- dihydro- 1 ,2 ,4-oxadiazoles 

from  monothiophenanthrene- 
9,l()-quinones  and  benzonitrile 
oxides  (1786) 

Dihydro-1, 3-oxazine8 
Synthesis 

-  3-alkyl-2-alkylimino-6-methyl- 

4-oxo-2,3-dihydro-4/f-l  ,3-oxa- 
zines  from  diketene  and 
S,N,N'-trialkylisothioureas  (1760) 

Application 

-  in  the  synthesis  of  aliphatic 

6-0X0  acetals  and  6-dioxo 
compounds  (1806) 

-  in  the  synthesis  of  non-sym- 

metrical  ketones  (1807) 

-  in  the  synthesis  of  w-sub- 

stituted  aldehydes  (1612) 

Dihydro-l,4-oxazines 
Synthesis 

-  2,4-diaryl-5-oxo-5,6-dihydro- 

1.4- oxazines  from  N-aryl-N- 

phenacylchloroacetamides  (1174) 

Diiydro-1 ,2-oxazoles 
Synthesis 

-  4-iodo-4,5-steroid-condensed 

4.5- dihydro-l  ,2-oxazoles 

from  oximes  of  a,0-unsaturated 
steroid  ketones  and  lead(IV)- 
acetate/iodine  525 

Dihydio-l,3-oxazoles 
Synthesis 

-  2-aryl-5-benzoyl-4-hydroxy-2,3- 

dihydro-l,3-oxazoles  from  4- 
phenyl-2,2,2-trimethoxy-l  ,3,2- 
dioxaphosphole  and  aroyl  iso¬ 
cyanates  (1645) 

DOiydio- 1 ,2-oxazolo[3,24]benzo- 
[e]-13-oxazines 
Synthesis 

-  9-oxo-3,3a-dihydio-2#,9tf-<l,2- 
oxazolo{3,2-6]benzo[e]-l  ,3- 
oxazine)  from  2-hydroxybenz- 
hydioxamic  acid  and  acrolein 

(2  steps)  (1521) 

Dihydio-l,2-oxazoio{3,2-«]iao- 
quinolines 
Synthesis 

-  6,10b-dihydro-5^-(l,2-oxazolo- 

[3,2-<t]isoquinolines)from  acetyl¬ 
ene  derivatives  and  3,4-dihydro- 
isoquinoline-2-oxide  (1163) 


Synthesis  1971 


Key-Word  Index 


691 


Dihy(lio-l,2K»azolo[3,4-</  pyrimidines 
Synthetit 

-  l-methyl-3-oxo-6-phenyl-l,3-di- 
hydro-U,2-oxazolo[3,4-</]pyr- 
imidine)  from  ethyl  2-chloro-6- 
phenylpyrimidine-3-carboxylate 

and  methylhy droxylamine  (1172) 

Dfliydiopyfano{2^]p3nazoles 
Synthetis 

-  6-ethoxy-l,3,4-triphenyl-l,4- 

dihydropyrano[2,3-c]pyrazbles 
from  4-benzylidene-l,3-di- 
phenyl-5-oxopyrazolidines  and 
ethoxyacetylene  (16SS) 

Dihydiopynns 

Synthesis 

-  3-(2,4-dinitrophenylthio)-2,5,5- 

trimethyl-S  ,6-dihy  dro-2tf-pyran 
from  5,5-dimethyl-6-hydroxy- 
2,3-hexadiene  and  2,4-idinitro- 
benzenesulfenyl  chloride  569 

Diiydiopyiazoles  (Pyrazolines) 

Synthesis 

-  S-oxopentaaryl-4,5-dihydro- 

pyrazoles  from  .tetra  cyclone 
or  phenocyclone  and  aromatic 
nitroso  compounds  (1148) 

Dihydiopyrazolo[  1 ]quinazoiines 
Synthesis 

-  5-oxo-5,6-dihydro-^yrazolo- 

[l,4^]quinazolines)from  2- 
hydrazinobenzoic  acids  and 
a,^unsaturated  nitriles  (1386) 

DOiydiopyiidazines 

Synthesis 

-  l-aryl-4,5-dichloro-6-oxo-l,6- 

dihydropyridazines  from  penta- 
chloro-^-butenal  and  phenyl- 
hydrazines  (1256) 

-  4a,5a-dihydrocyclopropa[<f]- 
pyridazines  from  1,2,4^-tetraz- 

ines  and  cyclopropenes  (1231) 

DOiydit^yiiiUnes 
Synthesis 

-  6-alkyl-3-cyano-2-oxo-l,2-dihydro- 
pyridines  from  3-dialkylamino- 
butenynes  and  cyanoacetamide(1802) 

-  2-oxo-l-vinyldihydropyridine 
from  2-trimethylsiloxypyridine 

and  vinyl  acetate  (1159) 

Dfiiydrtqtyrimidines 
Synthesis 

-  cytosine  (4-amino-2-oxo-l  ,2-di- 

hydropyrimidine)  from  ethyl 
cytosine-4-carboxylate  (1529) 

-  2,5-disubstituted  6-chloro-4- 

0X0-3, 4-dihydropyrimidines 
from  alkanoic  acid  nitriles  and 
carbonyl  chloride  (1232) 

-  5-nitro-2-oxo-l,2-dihydropyr- 

imidine  and  5-nitro-4^xo-3,4- 
dihydropyrimidine  from  the 
corresponding  oxodihydropyr- 
imidines  and  potassium  nitrate/ 
sulfuric  acid  (1378) 

Dihydiopyiioles 

Synthesis 

-  2-amino-4-oxo-4,5-dihydropyr- 

roles  from  alkyl  a-aminocarb- 
oxylates  and  ketene  aminals  or 
ynamines  (1151) 

-  5-oxopentaaryl-4,5-<lihydio- 

pynoles  from  ci^a,^Klibenzoyl- 
stilbene  and  anilines  (1149) 


DihydioquinazolinM 
Synthesis  • 

-  4-halo-2-oxo-  and  4-haio-2-thiono- 

1,2-dihydroquinazolines  from  2- 
isocyanato-  and  2-isothiocyanato- 
benzonitriles,respectively,  and 
hydrogen  halide  (1317) 

-  3-hydroxy-4-thionoquinazolines 
from  4-thiono-4/f-benzo-l,3- 
thiazines  and  hydroxy lamine  119 

-  4-oxo-3,4-dihydroquinazolines 
from  2-acylaminobenzoic  acids 

and  urea  or  ethyl  carbamate  (1381) 
Reactions 

-  benzoylation  of  4-oxo-3,4-di- 

hydroquinazolines  under  Friedel- 
Crafts  conditions  (1711) 

Dihydioquiiiolines 

Synthesis 

-  alkyl  2-alkylthio-4-oxo-l,4-di- 

hydroquinoline-3-carboxylates 
from  dialkyl  (arylaminoalkyl- 
thiomethylene)-malonates  (1160) 

-  4-hydroxy-2-oxo-l, 2-dihydro- 

quinolines  from  anilines  and 
carbon  suboxide  (1591) 

-  4-hydroxymethyl-2-oxo-l,2- 

dihydroquinolines  from  a-chloro- 
acetoacetarilides  (1259) 

-  l-methyl-l,2-dihydroquinolines 
from  1-methyiquinolinium 

iodides  and  sodium  boranate  (1835) 

Dihydio-l,2,4-tiiiadiazoles 
Synthesis 

-  3-chloro-2-methoxymethyl-5- 

oxo-2,5-dihydro-l  ,2,4-thia- 
diazole  from  bis-{methoxymeth- 
yl]-carbodiimide  and  chloro- 
carbonylsulfenyl  chloride  575 

Dfliydio-l  394-Oiiiidiazoles 
Synthesis 

-  5,5-disubstituted  2-arylimino- 

2.5- dihydro-l  ,3,4-thiadiazoles 
from  ketone  thiosemicarb- 
azones  and  manganese(IV> 

oxide  (1447) 

-  5-oxo-4-trichloromethanesulfenyl- 
2-trichloromethanesulfenylamino- 

4.5- dihydro-l,3,4-thiadiazole  638 
Dihydio-l^,4-tliiMliazolliim  Betaines 
Synthesis 

-  4-substituted  5-chloro-3-oxodi- 

hy  dro-1 ,2,4-thiadiazolium-2-sul- 
fonates  from  iminochloromethane- 
sulfenyl  chlorides  and  trimethyl- 
siloxysulfonyl  isocyanate  574 

Dihydro-l,2v4-tiiiadiazolium  Salts 
Synthesis 

-  5-chloro-2,4-diaryl-3-thionodi- 
hydro-1 ,2,4-thiadiazolium 
chlorides  from  aryliminochloro- 
methanesulfenyl  chlorides  and 

aryl  isothiocyanates  574 

-  2,4-disubstituted  5-chloro-3- 

oxodihydro-1 ,2,4-thiadiazoUum 
chlorides  from  iminochlorometh- 
anesulfenyl  chlorides  and  iso¬ 
cyanates  574 

DihydfO-l,2-thiazoles 

Synthesis 

-  3-oxo-2,3-dihydro-l,2-thiazole 
from  d»-3-/-butylthio-acryl- 

amide  and  chlorine  636 


Diiydio-1 

Synthesis 

-  5-arylamino-4-benzoyl-2-phenyl- 
and  5-arylamino-4-(l-oxoalkyl)- 
2-phenyl-2,3-dihydro-l  ,3-thiazoles 
from  2-acyl-3-phenylaziridines 

and  aryl  isothiocyaiutes  (1518) 

-  2-aryliinino-4-benzoyl-5- 

phenyl-2,3-dihydro-l  ,3-thia¬ 
zoles  from  2-benzoyl-3- 
phenylaziridines  and  aryl 
isothiocyanates  (1518) 

-  2-arylimino-3,4-diaryl-2,3- 

dihydro-1 ,3-thiazoles  from 
u)-diazoacetophenones  and 
N,N'-diarylisothioureas  (1520) 

-  4-chloro-3-«thyl-5-methyl-2- 

0X0-1 ,2-dihyd^l  ,3-thiazole 
from  1-diethylaminopropyne 
and  chlorocarbonylsulfenyl 
chloride  656 

-  2-oxo-3-phenyl-2,3-dihydro-l,3- 

thiazole  from  alkyl  vinyl  ethers 
and  phenyliminochloromethane- 
sulfenyl  chloride  638 

Dfliydzo-l,3-Aiazolo[3;i-a]- 

py*imidines 

Syntnesis 

-  6,7-dihydro-5/f-l,3-thiazolo- 
[3,2-ii]pyrimidines  from  2- 
mercapto-1 ,4 ,5,6-tetrahydro- 
pyrimidines,  ketones,  and 

halogen  (1595) 

Dihy<iio-l,24'tnazales 
^nthesis 

-  5-amino-l-aryl-4,5-dihydro- 

1, 2,3-triazoles  from  aldehydes 
or  ketones,  4-azidonitrobenzene, 
and  amines  (1640) 

Dliydio-14<4-tiiazoles 
Synthesis 

-  5,5-disubstituted  3-oxo-4,5- 
dihydro-1 ,2,4-triazoles  from 

5.5- disubstituted  2-arylimino- 
24'<lilty<lto-l,3,4-oxadiazoles  (1447) 

-  2,5-disubstituted  3-thiono-2,3- 
dihydro-1, 2,4-triazoles  from 

3.5- disubstituted  2-imino-2,3- 

dihydro-l,3,4-oxadiazoles  (1323) 

-  l-phenyl-4,5-dihydro-l,2,4- 

triazoles  from  aldimines  and 
carboxylic  acid  phenylhydrazone 
chlorides  (1791) 

-  trisubstituted  3-thiono-4 ,5 -di¬ 
hydro-1, 2,4-triazoles  from 
ketone  thiosemicarbazones 

and  oxygen  (1445) 

5,7-Dkui»-l-azabicyclo{4.2.0}- 
nonanes 
Synthesis 

-  from  5,6-dihydro-4i5f-l,3-oxa- 

zines  and  oxiranes  18 

4,6-Diox»l-azabkyclo{3.3.0]octanes 
Synthesis 

-  from  A^-l,3-oxazolines  and 

oxiranes  16 

2,10-Dk»u-5-azatricyclo[6J.1.0'’’}- 

undecanes 

Synthesis 

-  ll,ll-dimethyl-6,9-dioxo-2,10- 
diox8-5-azatricy  clo[6.2. 1.0’’*]- 
undecanes  from  2-isopropy)-4,5- 
dihydro-l,3-oxazoles  and 

maleic  anhydride  (1792) 
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4^DiOKa-l-azoniabic3rclo{3.3.0}- 

octaneSalti 

Synthedz 

-  5-alkyl-l-methyl-4,6-diox8-l- 
azoniabicyclo[3.3.0]octane 
methyl  sulfates  from  S-alkyl- 
4,6-dioxa-l-azabicyclo[3.3.0}- 
octanes  and  dimethyl  sulfate  24 

M,24*DioxadiaziDea 

Syntketit 

-  3,6-diaryl-l,4,2,S-dioxadiazines 
from  benzonitrile  oxides  and 

boron  trifluoride  (1788) 

l^^Naxanea 
SynthetU 

-  4-alkyl-l,3-dioxanes  from 

1-alkenes  and  formaldehyde  (14S2) 

1.4- Dkixanea 
Synthesis 

-  monoalkyl-1 ,4-dioxanes  from 
ethylene  'X>1, 1-alkenes, 

and  N-brom‘w>tuccinimide  (1647) 

13*DiaKaiiium  Saits 
fynthesis 

-  S,S-<limethyl-l,3-dioxanium 
tetrafluoroborate  from  Sfi- 
dimethyl-2-methoxy-l  ,3-di- 
oxane  and  tetrafluorolwric 

acid  312 

1 3t2-l>iQxq>ho^>holaiie8 
Synthesis 

-  2-aminoethoxy-l,3,2-dioxa- 

phosphoUne  from  2-chloro-l,3,2- 
dioxaphospholane  and  2-amino- 
ethanol  (1360) 

-  2-(2-hydroxyethylamino)-l,3,2- 

dioxapho^holane  from  2-chloro- 

1,3,2-dioxaphospholane  and  2- 
aminoethanol  (1360) 

Reactions 

-  of  2-chloro-l,3,2-diox^hoq)hol- 

anes  with  amino  alcohols  (1360) 

M«2,44>ioxathiazoles 

Synthes 

-  5,5'-(l,^henylene)-bia-{l,3,2,4- 

dioxathiazole]  2,2'-bis-oxide  firom 
terephthalodihydroxamic  acid 
and  thionyl  chloride  or  from 
terephthalodinitrile  bis-oxide  and 
sulfur  dioxide  (1631) 

2.4- Dioxatrkycio{7.4.a03.^]tri- 
deoenes 

Synthesis 

-  methyl-1 0-oxo-2,4-dioxatri- 
cyclo{7.4.0.0®^  Jtridec-1(9)- 
ene  from  cyclohexane-1, 3- 
dione  and  4-acetoxy-2-acetyl- 

1- butene  156 

1.2.4- DiaKazoles 
Synthesis 

-  boron  trifluoride  addition  com¬ 

pounds  of  3,S-diaryl-l,2,4-oxa- 
diazole-4-oxides  from  benzo¬ 
nitrile  oxides  and  boron  tri¬ 
fluoride  (1788) 

13«4-I>kixazoles 

Synthesis 

-  10-oxo-9,10-dihydrophenanthrene- 
(9-spiTO-2-)-5^henyl-l,3,4-dioxaz- 
oles  bom  phenanthrene-9,10- 
quinones  and  benzonitrile 

oxide  (1786) 

13^>iaatolaaea 
Synthesis 

-  2-acetoxy-l,3-dioxolanes  from 

2- methoxy-l,3-dioxolanet  by 


transacylation  with  dimeth- 
oxymethyl  acetate  (1132) 

-  4-halomethylene-l,3-dioxolanes 

from  l-halo-3-hydroxy-l-alkynes 
and  formaldehyde  (1144) 

-  4-oxo-2-<2-oxoalkyl)-5-phenyl- 

1.3- dioxolanes  from  mandelk  acid 

and  3-oxo-l-alkynes  (1437) 

-  2-phenylimino-l,3-dioxolanet 

from  2,2-dibutyl-l,3,2-dioxa- 
stannolanes  and  phenyl  isothio¬ 
cyanate  (1785) 

Reactions 

-  acid  hydrolysis  of  4-halomethyl- 

ene-l,3-dioxolanes  (1144) 

-  of  2,2-dialkyl-l,3-dioxolanes 

with  titanium(lV)-chloride  (1703) 

-  of  2-oxotetra(^loro-l,3-diox- 

olane  with  methanol  and  with 
2,4,6-trichlorophenol  480 

Diphenyknedianes 

Synthesis 

-  2-hydroxydiphenylmethanes 

by  thermal  rearrangement  of 
2^ethyldiphenyl  ethers  (1189) 

P'-l,4-l>iphoaphoriiiium  Salts 
Synthesis 

-  1,1 ,4,4-tetraalkyl- 1  ;4-d9hos- 

phorinium  dihalides  from  di- 
alkyl-l-alkyny4>hoq)hine  and 
hydrogen  halide  (1571) 

Dtelfldes 

see:  Organic  Disulfides 

1,2-Dithianes 

Synthesis 

-  l,2-dithiane-l,l-dioxides  (6-thiol- 
lactones)  from  4-chloroalkanesuIf- 
onyl  chlorides  and  sodium 

sulfide  (1362) 

1.4- Dithiaiies 
Synthesis 

-  2,3-dichloro-l,3-dithiane  from 

acetylene  and  ethane-1 ,2-bis- 
[sulfenyl  chloride]  573 

-  tetraoximino-l,4-^thiane  from 
cyanogen  N,N'-dioxide  and  sulf- 

i^  anion  115 

Dit)uq>atacyclo|riianes 
Synthesis 

-  from  l,4-bis-[bromomethyl}- 

benzene  and  u;,tj'-dimerciq>to 
compounds  (1601) 

1.2.4- Dttiiiazolium  Salts 
Synthesis 

-  4-aryl-3-chloro-5-arylimino- 

1,2,4-dithiazolium  chlorides 
from  phenyliminochlorometh- 
anesulfenyl  chloride  and  aryl 
isothiocyanates  574 

l^'DHfaietanes 

Synthesis 

-  0,0-dialkylphoq>honoimino-l,3- 
dithietanes  form  0,0-dialkyl- 
pho^horyl  isothiocyanates  (1309) 

-  imonio-l,3-dithietane  chloride 
from  0,0<lialky4>hoq>honoimino- 

1.3- dithietanes  (1309) 

Dithioacetals 

Synthesis 

-  2-<2-acetoxy-3,3-diethoxypropyl)- 

1.3- dithiane  from  2-(diethoxy- 

methyl)-oxirane  and  2-lithio- 

1,3-dithiane  (1557) 

-  benzaldehyde  dithioacetals  from 

benzaldehyde  aminak  and  mer- 
oqitans  (1694) 


-  S,S-diethyl  acetals  from  ketones 

and  triethyl  trithioorthoborate(1414) 

-  a,a-trimethyienedithioketones 
from  ketones,  sodium  hydride, 

and  1,3-ditosylthiopropane  (1553) 

Dithiocazbaiiik  Acid  l>etivatives 
Synthesis 

-  N-amino-N-(2-aminoethyl>-di- 

thiocarbamic  acid  from  2-amino- 
ethylhydrazine  and  carbon  di¬ 
sulfide  371 

Dithiocarbrnw  Acid  Esters  and 
Derivative  Thereof 
Synthesis 

-  S-alkenyl  S-phenyl  dithiocarb- 
onates  from  phenyl  dithio- 
chlorocarbonate  and  2-hydroxy- 

1- alkenes  183 

1,2-DHliioUiies 

Ifynthesis 

-  4-dialkylamino-l,2-dithiolanes 

from  2-dialkylamino-l,3-bis- 
[benzylthioj-propanes  (1825) 

-  l,2-dithiolai^l,l-dioxides 
(7-thiosultones)  from  3- 
chloroalkanesulfonyl  chloride 

and  sodium  sulflde  (1362) 

-  l,2-dithiolane-l,l-dioxides(')r- 

thiosultones)  from  l,2-dithio]ane8 
and  hydrogen  peroxide  (1579) 

-  5-me^yl-3-oxo-l,2-dithiolane 
from  3-chlorosulfenylbutanoyl 
chloride  and  hydrogen  sulflde  636 

l^DHhioiaiies 

^nthesis 

-  2-alkylimino-l,3-dithiolanes 
from  sodium  N-alkyldithiocarb- 
amates  and  l,2-dichloroethane(1637) 

-  2-arylimino-l,3-dithiolanes  from 
aryl  isothiocyanates  and  thi- 

irane  (1637) 

-  2-oxo-l,3-dithiolane  from 

2- thiono-l,3-dithiolane  and 

propylene  oxide  (1313) 

-  2-phenylimino-l,3-dithiolanes 

from  2,2-dibutyl-l,3,2-oxathia- 
staimolanes  and  plwnyl  isothio¬ 
cyanate  (1785) 

U-DMiioles 

Synthesis 

-  3,4-dimethyl-5-thiono-l,2- 
dithiole  from  4,5-dimethyl- 

3- hydroxy-l,2-oxazole  and 

phosphorus(V)-sulflde  122 

-  5-(2-oxo-2-phenylethylidene)- 

4- phenyl-l,2-dithiole  from  4- 

phenyl-l,2-dithiolium  hydrogen 
sulfate  and  acetophenone  213 

-  4-phenyl-5-thiono-l,2-dithiole 

from  2-phenylpropene,  sulfur, 
and  N,N'-bis^2-methylphenyl]- 
guanidine  213 

l^-DMiialium  Salts 
Synthesis 

-  4-phenyl-l,2-dithiolium  hydrogen 
si^ate  from  4-phenyl-3-thiono- 

1 ,2-dithiole  and  peracetic  acid  213 

-  3,4,5-trichloro-l,2-dithiolium 

chloride  from  trichloromethane- 
sulfenyl  chloride  and  hexachloro- 
propene  566 

Didiiopliosphiiious  Acid  Derivative 
Synthesis 

-  dialkyl  benzenedithiophosphinites 

from  phenylphosphine  and 
alkanesulfenyl  halides  625 
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ElectnxMguiic  Synthews 

-  alcohols  by  electrochemical  re¬ 
duction  of  ketones  (1182) 

-  6-ainino-A^-hexenonitrile  by 
electrochemical  reduction 
of  A^-hexenedioic  acid 

dinitrile  (1621) 

electrochemical  reduction  of 
aromatic  nitro  compounds  288 

-  electrochemical  selective  re¬ 

duction  of  phenyl  groups  in 
phenylalkenes  (1S36) 

-  methylamines  by  electro¬ 
chemical  reductive  amination 

of  ketones  (1181) 

-  reduction  and  oxidation  (Review)  285 

Electrophile  Aromatic  Substitution 

-  abnormal  orientation  455 

Enediols  and  Derivatives 

Synthesis 

-  l,2-bis-[trimethylsiloxy]- 

ethylene  derivatives  from  carb¬ 
oxylic  acid  esters,  sodium,  and 
chlorotrimethylsilane  237 

-  a,0<liacyloxystilbenes  from 
lithium  acylnickel  carbonylates 

and  acyl  halides  64 

-  enediol  silyl  ethers  by  acyloin 
condensation  in  the  presence 

of  chlorotrimethylsilane  209, 211 

Reactions 

-  cleavage  of  enediol  silyl  ethers 

with  halogen  209, 211 

-  hydrolysis  of  l,2-bis-{trimethyl- 
siloxy]<thylene  derivatives  248 

-  of  l,2-bis-{trimethylsiloxy}- 
ethylene  derivatives  with 

acetic  anhydride  249 

-  of  dialkoxycyclobutenediones 

with  hydrazines  146 

-  of  enediol  bis-[trimethylsilyl 
ethers]  with  copper(II)  salts  250 

-  of  enediol  bis-{trimethylsilyl 
ethers]  with  dicyano  disulflde  249 

-  of  enediol  bis-[trimethylsilyl 

ethers]  with  2,4-dinitrophenyl- 
hydrazine  249 

-  of  enediol  bis-[trimethylsilyl 

ethers]  with  ethyl  3-amino- 
crotonates  251 

-  of  enediol  bi»{trimethyl8ilyl 

ethers]  with  formamide  251 

-  of  enediol  bis-[trimethylsilyl 

ethers]  with  malodinit^e  252 

-  of  enediol  bit-[trimethylsilyl 
ethers]  with  urea  and  thiourea  25 1 

-  of  squaric  acid  diethyl  ester  with 
primary  and  secondary  amines  (1349) 

Enol  Esters 

Synthesis 

-  enol  esters  of  orthocarboxylic 

acids  from  triethyl  orthocarb- 
oxylates  and  l-diloro-2-hydroxy- 
alkanes  (1758) 

Enol  Ethers 

Synthesis 

-  cyclic  7-oxoenol  ethers  of  the 
steroids  series  from  3-oxo-stetoids 
and  mercuric  oxide/iodine  515 

-  enol  trimethylsilyl  ethers  from 

enolizable  ketones,  chlorotrimethyl¬ 
silane,  and  sodium  hydride  or 
trimethylamine  (1683) 

-  4-trimethylsiloxy-4-octene  from 
5«oxo4-trimethybiloxyoctane,  so¬ 
dium,  and  chlorotrimethylsilane  248 


Epoxidation 

-  of  cholesterol  with  2-sulfoper- 

benzoic  acid  (1682) 

Epoxides 
see:  Oxiranes 
Ester  Condensation 

-  using  barium  pemitride  as 

the  condensing  agent  (1352) 

Esterification 

-  of  alkanoic  acids  with  epi- 

fluorohydrin  646 

-  of  carboxylic  acids  with  al¬ 
cohols  in  the  presence  of 

boron  trifluoride  etherate  (1810) 

-  of  3-oxopentandioic  acid 
(disilver  salt)  with  t-butyl 

iodide  (1217) 

-  of  N-protected  a-amino  acids 

with  cyanomethyl  benzene- 
sulfonates  (1294) 

-  of  unsaturated  carboxylic 

acids  using  a  boron  trifluoride 
etherate-alcohol  reagent  316 

Ethers 

Synthesis 

-  2-alkoxy-l,l.l-trinitropropane 

from  vinyl  acetate,  alccdiols,  and 
trinitromethane  (1725) 

-  alkyl  a-(3-chloropropylmer- 
captoalkyl)  ethers  from  alkyl 
OKhlorodkyl  ethers  and  thietane  429 

-  allenic  ethers  from  3-alkoxy- 

1-phenylpropynes  and  potas¬ 
sium  f-butoxide  (1402) 

-  benzoin  alkyl  ethers  from 

benzoins  and  alkyl  halides  (1808) 

-  2-chloro-4-methoxy-2-methyl- 
butane  from  chloromethyl 
methyl  ether  and  isobutene 

in  liquid  sulfur  dioxide  64 1 

-  cumulenic  ethers  from  1,4-01- 

alkoxy-2-aIkynes  and  butyl- 
lithium  (1609) 

-  cyclic  ethers  from  alcohols 
and  lead(IV)-acetate/iodine 

or  mercuric  oxide/iodine  501 

-  divinyl  ethers  from  aldehydes  (1098) 

-  ethyl  2-haloallyl  ethers  by  re¬ 
ductive  cleavage  of  2-halo-2- 
alkenal  2-chloroethyl  ethyl 

acetals  (1206) 

-  3-fluoro-2-iiydroxypropyl 
ethers  from  epifluorohydrin 

and  alcohols  or  phenols  646 

-  haloalkyl  vinyl  ethers  from  2- 
(cj-viny  loxy  alky  1)- 1 ,3 ,2-di- 
oxaphospholanes  and  alkyl 

iodides  (Arbuzov  reaction)  (1311) 

-  2-methoxybicyclo[2.2.l]- 
heptane  by  electrochemical 
oxidation  of  bicyclo] 2.2.1]- 
heptane-2-carboxylic  acid  in 

the  presence  of  methanol  298 

-  2-methoxybutadiene  from 

butenone  and  trimethyl  ortho- 
fonnate  (1394) 

-  methoxypolybromobenzenes 

from  hexabromobenzene  and 
sodium  methoxide/methanol  (1542) 

-  phenyl  trichloromethyl  ether 
from  phenoxydichloromethane- 
sulfenyl  chloride  and  chlorine  566 

-  stericidly  hindered  diphenyl 

ethers  from  substituted  pyr- 
idiniobenzene  chlorides  and 
substituted  phenols  (1551) 


Cleavage 

-  of  alkyl  aryl  ethers  with 

lithium  iodide  (1338) 

-  of  aromatic  ethers  with 

methylmagnesium  iodide  (1738) 

-  oxidative  cleavage  of  benzhydryl 
ethers  with  chromyl  chloride  (1208) 

Ferrocenes 

Synthesis 

-  0-cyanovinylferrocenes  from 
acylfenocenes  and  acetonitrile 

(2  steps)  (1246) 

-  fenocene-1 , 1  '-dicarboxylic 
acid  from  l,l'-diacetylferro- 

cene  and  sodium  hypobromite  (1248) 

-  2-hydroxyisopropyl-  and  iso- 

propenylf^errocenes  from  acetyl- 
ferrocene  and  methylmagnesium 
iodide  (1247) 

-  N-substituted  ferrocenecarb- 
oxamides  from  4-$ubstituted 
l-ferrocenoylsemicarbazides  (1245) 

Reactions 

-  of  acetylferrocene  with 
methylmagnesium  iodide  (1247) 

d?-Flavenes 

Synthesis 

-  A®-flavene  from  d?-chromene  149 
Fhioranthenes 

Synthesis 

-  3-hydroxyfluoranthene  from 
fluoranthene  and  lead(rV)- 

acetate  (1548) 

Phiorenes 
Synthesis 

-  fluorenones  by  tr^sition  metal- 
catalyzed  decarbonylative  cleavage 
of  benzoic  acid  anhydrides  (1211) 

Fluorination 

-  2-fluorocyclohexanol  from 

epoxycyclohexane  aitd  hydrogen 
fluoride  "  (1101) 

-  of  1 ,1-dinitroalkanes  with  per- 

chloryl  fluoride  (1727) 

Phioro  Compounds 
Synthesis 

-  arylpolyfluoroalkanes  from  aryl 

iodides  and  1-iodopolyfluoro- 
alkanes  (1539) 

-  fluorocyclohexane  by  hydro- 
debromination  of  2-bromo-l- 
fluorocyclohexane  with  tributyl- 

tin  hydride  255 

-  perfluorohepta-l,3,6-triene  from 

4,6,7-trichloroperfluoro-l-heptene 
and  zinc  369 

-  w,u>,b;-trifluoroalkylhydantoins 

from  w-carboxyalkylhydantoins 
and  sulfur  tetrafluoride/hydrogen 
fluoride  (1713) 

N-FIuoro  Compounds 
Synthesis 

-  N-(difluoroaminoalkyl)-N'-fluoro- 
diazene-N-oxides  from  ketoximes 
and  tetrafluorohydrazine  (1726) 

Fonnylation 

-  formylation/decarboxylation  of 
lithium  a-lithiocarboxylates 

with  ethyl  formate  (1693) 

-  of  CH-acidic  compounds  with 
dialkoxymethylamonium  salts  312 

-  of  Grignard  compounds  with 

3,4,4-trimethyl-4,5-dihydro- 
1,3-oxazolium  iodide  (1695) 

Free  Radicals 

see:  Alkyl  Radicals,  Anion  Radicals, 
Nitroxyl  Radicals,  etc. 
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Fiiedel-Citfts  and  Rotated  Reactions 

-  C-acylation  of  phenols  with 

alkanoic  acids  (1115) 

-  alkylation  of  arenes  with  phos¬ 

phoric  or  phosphorous  acid  esters 
in  the  presence  of  aluminum 
chloride  142 

-  formylation  and  acetylation  of 

ethyl  pynole-2-thiocarboxylate 
with  dichloromethyl  methyl  ether 
or  acetic  anhydride,  respectively, 
and  aluminum  chloride  (1508) 

-  of  4-oxo-3,4-dihydroquinazol- 

ines  with  benzoyl  chloride  (1711) 

-  Unusual  Electrophilic  Aromatic 

Substitution  in  Synthesis 
(Review)  455 

Pulvenes 

SynthetU 

-  lu-substituted  fuWenes  from 

sodium  cyclopentadienide  and 
fem-acetoxychloroalkanes  (1669) 

Furant 

Synthesis 

-  3-alkoxycarbonyl-5-allylfurans 
from  3-alkoxycarbonvlfurans 

and  allyl  iodides /silver  acetate  (1507) 

-  2-alkylfurans  from  2-alkenyl-3- 

chlorotetrahydrofurans  and 
potassium  r-butoxide  (1446) 

-  bb-[2-furyl]kt  '  ne  from  24ithio- 

furan  and  ethyl  N,N-dimethyl- 
carbamate  (1404) 

-  2,4-diphenylfuran  from  phenacyl 
bromide  and  nickel  tetracarbonyl  57 

-  4,5-disubstituted  2-amino-3-cyano- 
furans  from  enediol  bis-[trimethyl- 
silyl  ethers]  and  malodinitrile  252 

-  furan-3-carboxylic  acid  from 
3,4-diethoxycarbonylfuran  545 

-  3-methoxyfurans  from  metallated 
1-methoxy-l  ,2,3-alkatrienes 

and  aldehydes  or  ketones  (1150) 

Furoxans 

see:  1,2,5-OxadUaoles 

Glauctne 

Synthesis 

-  by  photocyclization  of  a  tetra- 
hydroisoquinoline  derivative  (1164) 

Gtignard  and  Related  Reactions 

-  aldehydes  and  carboxylic  acids 

from  2,4,4-trimethyl-2-pentyl 
isocyanide  and  alkylmagnesium 
bromides  (1351) 

-  aryl  trichloromethyl  carbinols 

from  trichloroacetaldehyde  and 
arylmagnesium  bromides  132 

-  azidoarenes  from  arylmagnesium 

haUdes  and  tosyl  azide  (1194) 

-  catalyzed  alkenylation  of 

Grignard  reagents  303 

-  catalyzed  coupling  of  Grignard 
reagents  with  organic  halides  303 

-  Grignardation  and  hydrolysis 

of  (3-bromoalkoxy)-tributyl- 
stannanes  (1361) 

-  l-hydroxy-2-alkynes  from  2,3-di- 
bromo4-chloro-2-butene  and  al¬ 
kylmagnesium  bromides  (1187) 

-  C-methylation  of  ethyl  alkyl- 

klenecyanoacetates  with  meth- 
ylmagnesium  halides  (1555) 

-  of  acetylfenocene  with  methyl- 

magnesium  iodide  (1247) 

-  of  aldehydes  and  ketones  with 
diallylzinc  or  diallylcadmium  (1684) 

-  of  aldo  sugars  G273) 


-  of  aliphatic  and  aromatic 

Grignard  compounds  with  3,4,4- 
trimethy)-4,5-dihydro-l  ,3-oxa- 
zolium  iodide  (1695) 

-  of  l-alkyl-4-ethoxycarbonylhexa- 

hydropyrazines  with  ethylmag- 
nesium  bromide  (1652) 

-  of  alkylmagnesium  halides  with 

dialkyl  oxalates  (1728) 

-  of  alkylmagnesium  halides  with 
diethyl  1-alkyne-l-phos- 

phonites  (1572) 

-  of  alkylmagnesium  halides  with 

3,4,4 ,6-tetrame  thyl-5,6-dihydro- 
4^-1,3-oxazinium  salts  (1807) 

-  of  1-alkynylmagnesium  bromides 
with  carbonyl  bromide  oxime  (1783) 

-  of  allyl  carbinols  with  allylmag- 

nesium  halides  356 

-  of  allylmagnesium  halides  with 

alkyl  halides  352 

-  of  allylmagnesium  halides  with 

azomethine  linkages  354 

-  of  allylmagnesium  halides  with 

carbonyl  compounds  349 

-  of  allylmagnesium  halides  with 

chlorotrimethylsilane,  bromo- 
trimethylstaimane,  and  chloro- 
triphenylplumbane  353 

-  of  allylmagnesium  halides  with 

nitriles  354 

-  of  arylmagnesium  bromides  with 

arenesulfenyl  chlorides  627 

-  of  aza-aromatic  heterocyclics 

with  allylmagnesium  halides  355 

-  of  2-bromomagnesio-imidazoles 
and  Tbeiuo-l,3-thiazoles  with 
benzaldehyde  or  benzo- 

phenone  (1515) 

-  of  crotylmagnesium  halides 

with  alkyl  halides  358 

-  of  crotylmagnesium  halides 

with  carbonyl  compounds  356 

-  of  u>-cyanoalkyl  ketones  with 

alkylmagnesium  bromides  (1552) 

-  of  cycloalkanones  with  iso- 

propylmagnesium  chloride  and 
r-butyl  acetate  (1424) 

-  of  6,6-dialkoxy-5,6-dihydro- 

AH-pyistm  with  alkyl-  or  aryl¬ 
magnesium  halides  (1806) 

-  of  N-(dialkylaminomethyl)-suc- 

cinimides,  -phthalimides,  or 
-sulfoiumides  with  alkyl-,  alkynyl-, 
or  arylmagnesium  halides  (1469) 

-  of  7,8-dibromobicyclo{4.2.0]- 

octa-2 ,4-diene  with  1-alkynyl- 
magnesium  bromides  218 

-  of  2,6-di-r-buty4>-benzo- 

quinone  4-diazonide  with  phenyl- 
amino-  and  dialkylaminomagne- 
sium  bromides  (1679) 

-  of  ethyl  2-fluoroalkanoates  with 
alkyl-  and  arylmagnesium 

halides  (1406) 

-  of  methybnagnesium  iodide 
with  aromatic  ethers,  0,0- 

acetals,  and  0,S-acetals  (1738) 

-  of  N-methylsuccinimide,  N- 

methylglutarimide,  and  N^ethyl- 
phthalimide  with  allylmagnesium 
bromide  35 1 

-  a-oximinoaikynes  from  hydrox- 

imic  acid  chlorides  and  1-alkyn¬ 
ylmagnesium  bromides  (1300) 

-  of  the  Grignard  derivative  of 
carboxyl  group-protected 


4-bromobenzoic  acid  with 
electrophilic  agents  (1353) 

-  reaction  of  alkyl  benzylimino- 

acetates  with  Grignard  re¬ 
agents  (1285) 

-  reaction  of  6-oxo-2-phenyl-5,6- 
dihydro4^-pyran  with  methyl- 

and  phenylmagnesium  halides  (1403) 

-  stereoselMtive  oxirane  synthesis 

from  Grignard  compounds  and 
a-chloroketones  185 

-  The  (Themistry  of  Allyl  and 

Crotyl  Grignard  Reagents 
(Review)  347 

Guanidines 

Synthesis 

-  N-aikyl-N'-nitroguanidines  from 

4-amonioalkoxycarbonylphen- 
oxides  and  S-methyl-N-nitro- 
isothiourea  (1216) 

-  N-cyanoguanidine  by  desulfuri¬ 

zation  of  thiourea  with  copper- 
(ll)-carbonate  (1767) 


Halo  Compounda 
Synthesis 

-  alkyl  halides  from  alcohols  and 
halogenating  agents  in  liquid 

sulfur  dioxide  642 

-  vinyl  halides  from  5,5-dialkyl-3- 
nitroso-2-oxo-l  ,3-oxazolidines 
and  lithium  2-methoxyeth- 

oxide  (1393) 

Reactions 

-  electrochemical  reduction  294 

-  of  alkyl  halides  with  acylmetal 

carbonylates  62 

-  of  organic  monohalides  with 

metal  carbonyls  56 

N-Hdo  Compounds 
Synthesis 


-  dialkyl  N,N-dichlorophosphoro- 

amidates  from  dialkyl  phosphoro- 
amidates  and  chlorine  (1773) 

-  diethyl  N,N-dibromophosphoro- 

amidate  from  diethyl  phosphor- 
amidate  and  bromine  323 

Reactions 

-  addition  of  N-chlorocyan- 

amides  to  olefins  14 

-  N-Halamide  Reanangements 

and  Additions  to  Unsaturated 
Compounds  (Review)  1 

-  rearrangement  and  addition  reac¬ 
tions  of  N-halocarboxamides  6 

-  rearrangement  and  addition  reac¬ 
tions  of  N-halosulfonamides  1 0 

Halogenation 

see  also;  Bromination,  Chlorination, 
Fluorination,  and  lodination 

-  electrochemical  h^ogenation  301 

-  l-halo-2-oxo-3-phenylpropanes 

from  l-diazo-2-oxo-3-phenyl- 
propanes  and  hydrogen  halide  308 

-  intramolecular  C-halogenation 

of  straight-chain  N-halocarb¬ 
oxamides  6 

-  intramolecular  photochemical 

C-halogenation  of  N-r-butyl-N- 
haloalkanesulfonamides  1 1 

-  of  anilines  with  elemental  halogen 

in  the  presence  of  strong  acids  466 

-  of  the  sodium  salts  of  mono- 

nitroalkanes,  gem-dinitroalkanes, 
and  trinitromethane  with  N- 
halosuccinimides  or  N,N'-di- 
halo-N,N'-dinitro-l  ,2'diamino- 
ethanes  (1602) 
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HakMnediylatkm 

-  4,4,4-tiichlorobutanoyl  chlorides 

from  1-alkenes,  tetrac^oro- 
methane,  and  carbon  mon¬ 
oxide  65 

Heptahelicene 

Synthnit 

-  from  l,4-bis-[2-(2-n!4>hthyl)- 

vinyl]-tenzene  (1331) 

HetercMsynes 
as  Intermediates 

-  in  the  4-(l<yanoalkylation)  of 
3-bromoquinoline  with  sodium 
amide  and  alkanoic  acid 

nitriles  (1384) 

Hexadehydroberbinhun  Salta 
Synthesis 

-  2,3,10,1  l-tetramethoxy-13-methyl- 

5,6,7,8,13,13a-hexadehydro- 
berbinium  salts  from  6'4iydroxy- 
methylp^averine  and  form¬ 
aldehyde  (1161) 

Hexahelicene 

Synthesis 

-  from  2,7-distyrylni9hthalene  (1331) 
Hexahydroazepines 

Synthesis 

-  4-hydroxy-S-oxohexahydro- 

azepines  by  hydrolysis  of  4,5- 
bi»^tTimethyl8iloxy}-2, 3,6,7- 
tetrahydroazepins  249 

Hexahydrobenzofh  ]cyclo- 
heptafurans 
Synthesis 

-  6-chloro-4a-morpholino-l,2,3,4,4a- 

10b-hexahydro-i0atf-benzo[h]cyclo- 
heptafdjfuran  from  2-chlorocyclo- 
heptatriene  and  1-morpholino- 
cyclohexene  369 

Hexahydrobenzo{e]pyifolo[  1 
1,4-diazepines 
Synthesis 

-  6,ll-dioxo-5,6,6a,7,8,9-hexahydro- 

1 1  /f-(benzo[e]-pynolo[  1 ,2-c]-l  ,4- 
diazepines)  from  pyrrolidine-2- 
carboxylic  acids  and  isatoic  an¬ 
hydride  (1838) 

HexiJiydton9htho{2,l-h;  64*^']* 
d^yrans 
Synthesis 

-  2,3,4,8,9,10-hexahydronaphtho- 
[2,1-6;  6,5-6 'Jdipyran  from  2.6- 
dihydroxynaphthalene, 

3  methods  661 

Hexahydropterklfaies 
Synthesis 

-  2-oxo-2,3,5,6,7,8-hexahydropteri- 

dines  from  5-bromouracil  and 
1,2-diaminoethanes  (1455) 

Hexahydropyrazines 

Synthesis 

-  l-alkyl-4-(3-ethyl-3-pentyl)- 

hexahydropyrazines  from  1- 
alkyM-ethoxycarbonylhexa- 
hydropyrazines  and  ethyl- 
magnesium  bromide  (1652) 

-  1-alkylhexahydropyrazines  from 

l-alkyl-4-ethoxycarbonylhexa- 
hydropyrazines  and  ethylmag- 
nesium  bromide  (1652) 

HexahydropyTido[3,4-6^ndoiee 

Synthesis 

-  l-oxo-l,2,3,4,4a,9a-hexahydro- 
9/f-pyrido{3,4-6]indoles  from 
phenylhydrazines  and  3-morph- 
olino-  or  3-p4)eridino-2-OKO- 
1,2,5,6-tetrahydropyridine  (1804) 


Hexahydzop)rrimidiiiea 

Synthesis 

-  l-aralkoxy-2,4-dioxohexahydro- 

pyrimidines  from  benzyloxy- 
ureas  and  a,|3-unsaturated  carb¬ 
oxamides  (1796) 

Hexahydro-14«4-triaziiiet 

Synthesis 

-  3-thionohexahydro-l,2,4-tri- 

azine  from  2-aminoethyl- 
hydrazine  and  carbon  di¬ 
sulfide  371 

Hexahydio-1 34'triazinea 
Synthesis 

-  2,4,6-trioxo-l,3,5-tri»-[tri- 

chloromethanesulfenyl]- 
hexahydro-l,3,5-triazines  from 
trichloromethanesuifenyl  chlor¬ 
ide  and  silver  cyanate  634 

Hofmann  Degradation 

-  of  4-aminocarbonyl-l-alkynes  (1610) 
Hunadiecker  and  Related  R^tiona 

-  brominative  decarboxylation 

of  thallium(I)-carboxylates  (1540) 

-  degradation  of  carboxylic 
acids  with  lead(IV)-acetate/ 
iodine  or  mercuric  oxide/ 

iodine  525 

Hydrazines 
Synthesis 

-  N-acy^N'-thioaoetylhydrazines 
from  ethyl  dithiocarlMxylates 

and  acylhydrazines  (1450) 

-  alkoxyhydrazinocyclobutenedi- 
ones  from  dialkoxycyclo- 
butenediones  and  hydrazines  146 

-  N-amino-l,2-dihydroisoindole  by 
electrochemical  reduction  of 
N-nitro-l,2-dihydroisoindole  290 

-  N-aryl-N,N'-diacylhydrazines 
from  aldehyde  arylhydrazones 

and  leBd(rV)-acetate  (1564) 

-  arylhydrazines  from  sodium 

arenesulfonates  and  sodium 
hydrazide  (1112) 

-  N,N'-bis-[l-phenylalkyl]4iydraz- 

ines  by  hydrogenation  of  aceto¬ 
phenone  azines  204 

-  N,N'-dialkylhydrazines  from  di- 

alicyldiazenes  and  hydrazine 
hydrate/Raney  nickel  (1678) 

-  N,N'-diarylhydrazines  by 

electrochemical  reduction  of 
nitroarenes  290 

-  N,N'-diarylhydrazines  by  elec¬ 

trolysis  of  primary  aromatic 
amines  299 

-  dihydrazinocyclobutenediones 

from  dialkoxycyclobutenediones 
and  hydrazines  146 

-  N,N',  N'',N"'-tetra8ubstituted 

c>;,cu'-dihydrazinoalkanes  from 
N,N"-alkylene-bis-hydrazones  of 
aldehydes  or  ketones  (1241) 

Hydrazones 

Synthesis 

-  N-alkyl-N-arylhydrazones  from 
the  sodio  derivatives  of  aryl¬ 
hydrazones  and  alkyl  halides  587 

-  N,N"-alkylene-bis-hydrazones 
of  aldehydes  and  ketones  from 
aldehyde  or  ketone  arylhy¬ 
drazones,  alkali  metal  amides, 

and  a),w'-dihaloalkanes  (1241) 

-  a-hydrazono  ketones  from 

a-bromo  ketones  and  hy¬ 
drazine  (1410) 


Reactions 

-  cyclization  of  4-pyridyl- 

hydrazones  (1158) 

-  of  3-oxocholestane  tosyl- 
hydrazone  with  butyllithium  (1328) 

-  oxidative  cyclization  of  4-  and 
5-ary  Uiydrazonocarboxylk 

acids  with  lead(IV>acetate  (1133) 

-  photolysis  of  cycloalkane-1, 2- 

dione  bi»-tosylhydrazones  215 

-  with  iodine  in  the  presence 

of  triethylamine  (1102) 

Hydroalkoxycarbonylation 

-  of  methylenecyclobutane  with 
nickel  tetracarbonyl  and 

ethanol  258 

Hydioaluminatkm 

-  of  1-alkynes  with  diisobutyl- 
aluminum  hydride  followed 

by  C-C-coupling  (1297) 

Hydroboronat^ 

-  and  fragmentation  of  mesyl- 

oxycycloalkenes  229 

-  hydroboronation-oxidation  of 

aUenes  (1686) 

-  hydroboronation-oxidation  of 
butynone  with  trialkyl- 

boranes  (1616) 

-  hydroboronation-oxidation  of 

conjugated  diynes  (1413) 

-  of  alkenes  with  B-methoxy- 
dialkylboranes  and  lithium 

alaiute  (1501) 

-  of  l-chloro-2-alkynes  with 

disiamylborane  (1234) 

-  of  conjugated  diynes  with 

dicyclohexylborane  (1600) 

-  of  non-terminal  oleflns  with 
9-borabicyclo[3.3.1]nonane  (1805) 

-  of  olefms  followed  by  addition 

of  sulfur  (1605) 

Hydiobiomination  ' 

-  of  non-terminal  olefins  via 

hydroboronation  and 
bromination  (1805) 

Hydrocaibonylation 

-  hydroquinone  from  acetylene, 
carbon  monoxide,  and  hydrogen  66 

HydrocyanatkMi 

-  of  enol  trimethylsilyl  ethers  with 
hydrogen  cyanide/sulfuric 

acid  (1683) 

HydrodArominatkMi 

-  of  bromoarenes  with  trialkyltin 

hydrides  537 

-  of  bromo  or  a,a'-dibromo 

ketones  with  lithium  iodide 
/boron  trifluoride  (1472) 

-  of  2-bromo-l-fluorocyclo- 

hexane  with  tributyltin  hydride  255 

-  of  a,a-dibromosilanes  by 

successive  treatment  with 
butyllithium  and  hydrogen 
bromide  (1814) 

-  partial  hydrodebromiiution  of 

hexabromobenzene  with 
hydrazine  or  sodium  meth- 
oxide/butanone  (1537) 

HydrodechloriiiatkMi 

-  of  carboxylic  add  chlorides 

with  triethylsilane  (1114) 

-  of  chlorinated  imidazo[l,2-6}- 

pyridazines  with  hydrc^n/pal- 
ladium-on-carbon  424 

-  of  2,2-dichlorocyclobutanones 

and  3,3-dichloro-2-oxooxetanes 
with  tributyltin  hydride  422 
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-  of  tridiloromethyl-a-pyions 

with  zinc/ecetic  acid  (1372) 

-  partial  hydrodechlorination 
of  6-tri^oroinethyl-a-p3rrons 

with  tributyltin  hydride  (1372) 

HydrodehalQienatioB 

-  of  alkyl  and  aralkyl  halides 
with  borane-triethylamine  in 

liquid  sulfur  dioxi^  641 

-  of  alkyl  halides  with  sodium 

boranate  (1S33) 

-  of  alkyl  halides  with  tributyl¬ 
tin  hydride  (1534) 

-  of  aryl  bromides  and  iodides 

with  Uthhim  alanate  (1535) 

HydrodioMfization 

-  electrochemical  reductive 
coupling  of  a,04uisaturated 
cartenyl  compounds  and 


pyridinum  and  quinolium  salts  293 

Hydrogenation 

-  catalytic  hydrogenation  of  1,3,5- 

trinitrobenzene  in  the  pres¬ 
ence  of  carboxylic  acid  an¬ 
hydrides  (1238) 

-  electrochemical  selective  hy¬ 
drogenation  of  phenyl  groups 

in  arylalkenes  (1536) 

-  hydrogenolysis  of  ethyl  5i>henyl- 
^-1 ,3-oxaz(dine-4-carboxylate  (1 287) 

-  of  acetophenone  azines  204 

-  of  al4>hatic  azo  compounds  with 
hydrazine  hydrate/Raney 

nickel  (1678) 

-  of  enol  acetates  of  3-keto- 

furanoses  (1270) 

-  of  isatin  and  1,3,4-trioxotetra- 

hydroisoquinoliMs  using  pal¬ 
ladium  on  carbon  in  acetic 
acid/perchloric  add  (1530) 

-  of  nitro  sugar  derivatives  363 

Hydiqgenolytis 

-  of  3-aoetoxysteroids  (1329) 

-  of  esters  of  1-aryl-substituted 

alcohob  (1099) 

Hydioiyrie- Decarboxylation 

-  of  diethyl  24-<lioxocyclo- 
hexane-l,4-dicarboxylate  with 
p-toluenesulfoni>:  acid  in 

ethylene  ^ycol  427 

Ifydroquinonea 

Synth^ 

-  hydroquinone  by  hydrocarbonyl- 

ation  of  acetylene  66 

Hydtoxamic  Ackb  and  Deiivativea 

Synthem 

-  N-benzoyl-O-phenylhydroxyl- 

amine  [0(N>i>henyl  benzhydrox- 
amate]  from  benzhydroxamic 
acid,  thallium(I)-ethoxide,  and 
diphenyliodonium  chloride  (1626) 

Reactions 

-  of  hydroximk  acid  chlorides 

with  1-alkynylmagnesitun 
bromides  (1300) 

Hydraxyattylation 

-  ethyl  a,a-dichloro-d-hydroxy- 

car^xylates  from  ethyl  tri- 
chloroacetate,  zinc,  and 
aldehydes  or  ketones  (1127) 

-  iMiydroxycarboxylic  adds 
from  r-butyl  a-bromocarb- 
oxylates,  zinc,  and  aldehydes 

or  ketones  (1130) 

-  of  y  and  6-sultones  with 
butyllithium  and  aldehydes 

or  ketones  (1512) 


Hydroggrearbonylation 

-  of  alkyl  halides  in  liquid 

sulfur  dioxide  640 

-  of  l-hydroxy-2-alkynes,  1- 
alkynyl  ketoi,^  and  methyl 
2-alkynoates  with  nickel 
tetracarbonyl,  ethanol,  and 

water  176 

Hydroxylaniine  Derivatives 
Synthesis 

-  2-acetoxyamino-l-(3,4-di- 

methoxyphenyl)-l-hydroxy- 
propane  by  electrochemical , 
reduction  of  1-acetoxy-l- 
(3,4-dimethoxyphenyl)-2-nitro- 
propane  290 

-  N-alkylcarbamoyl-N-aryl-O- 
chloroacetylhydroxylamines 
from  N-alkyl-N-arylhydroxyl- 
amines  and  chloroacetyl 

chloride  (1320) 

-  N-alkylcarbamoyl-N-aryl-O- 

chlorocarbonylmethylhydroxyl- 
amines  from  N-alkyl-N-aryl- 
hydroxylamines  and  chloro¬ 
acetyl  chloride  (1320) 

-  N-thioacylhydroxylamines  by 
thioacylation  of  hydroxyl- 

amine  derivatives  117 

-  0-trialkylsilyl-  and  0-triphenyl- 

silylhydroxylamine  from  the 
corresponding  silylamines  and 
hydroxylairine  (1359) 

Hydrox]datk>n 

-  dt-dihydroxylation  of  tetra- 
cyclone  with  nitrous  add  (1748) 

-  a-hydroxylation  of  carboxylic 

acids  via  lithiation  and  aera¬ 
tion  647 

-  of  fluoranthene  with  lead(IV)- 

acetate  (1548) 

-  of  steroids  in  the  5-position  by 
reaction  with  trifluoroacetic 

add  and  hydrolysb  (1681) 

-  of  steroids  via  dehydrobromina- 

tion,  hydroperoxidation,  and  re¬ 
duction  (1344) 

HypokxUte  Reaction 

-  Method  for  Intramolecular  Sub¬ 
stitution  at  Non-activated 

Carbon  Atoms  (Review)  501 

-  of  strai^t-chair.  carboxamides  7 

Imidazoles 

Synthesis 

-  4-alkylthio-2-aryl-5-benzylidene- 
aminoimidazoles  from  benzalde- 
hyde  methyl-  or  phenylimines 
and  dialkyl  dithiooxaldiimid- 

ates  (1156) 

-  5-amino-4-alkylthio(arylthio)- 
2-(4-nitrophenyl)-imiduole$ 
from  S,S'-dialkyl  (diaryl)  di- 
thiooxaldiimidates  and  N-aDcyl- 
(aryl)-4-nitTobenza!dimines  (1227) 

-  4,5-diaryl-2-(4-dmethylimonio- 
cyclohexadienylidene)-imidazole 
perchlorates  (imidazole  dyes)  (1586) 

-  4,5-duubstituted  imidazoles 
from  enediol  bis-[trimethyl- 

silyl  ethers]  and  foimamide  251 

-  2-(a4iydroxybenzyl)-  and  2- 
d^henylhydroxymethylimid- 
azoles  from  2-btomomagnesio- 
imidazoles  and  benzaldehyde 

or  benzophenone,  respectively  (15 15) 

-  14iydroxyimidazoles  from 


a-oximino  ketones,  aldehydes, 
and  ammonia  (1226) 

-  2-mercaptoimidazole  N-oxides 

from  a-aminoketoximes  and 
0-ethyl  thiochlorocarbonate  120 

-  tetrasubstituted  imidazole-3- 
oxides  from  a-oximinoketo- 

nes  and  aldimines  (1789) 

Imidazolidines 

Synthesis 

-  l-alkoxycarbonyl-5-aryl-2,4- 

dioxoimidazolidines  from  aryl 
trichloromethyl  carbinols, 
cyanamide,  and  alcohob  (1317) 

-  l-alkyl-3-arenesulfonyl-5-benz- 

oyl-2,4-diphenylimidiucolidines 
from  benzaldehyde  arenesulfonyl- 
imines  and  l-alkyl-2-benzoyl-3- 
phenylaziridines  (1251) 

-  alkyl  5-aryl-2-imino-4-oxoimid- 

azolidine-l-carboximidates  from 
aryl  trichloromethyl  carbinols, 
cyanamide,  and  alcohob  (1517) 

-  l-amino-2-thionoimidazolidine 

from  2-aminoethylhydrazine, 
carbon  dbulfide,  and  methyl 
iodide/sodium  hydroxide  371 

-  l,3-dimethyl-2-oxoimidazol- 
idine  from  l,3-dimethyl-2-thiono- 
imidazolidine  and  propylene 

oxide  (1313) 

-  l-ethoxyimidocarbonyl-2-imino- 

4-oxo-5-phenylimidazolidine  from 
phenyl  trichloromethyl  carbinol, 
potassium  hydroxide,  cyanamide, 
and  ethanol  137 

Imidazolinee 

Synthesis 

-  2-amino-A^-imidazoline  hydro¬ 

chloride  from  1,2-diaminoethane 
and  S,S-dimethyl  N-tosyldithio- 
carbimidate  (1801) 

-  bicyclic  5-oxoimidazoline  deriv¬ 

atives  from  ethyl  2-oxocyclo- 
alkanecarboxylates  and  hy¬ 
drazine  (1129) 

-  4,5-di8ubstituted  2-oxo-A‘*-imid- 

azolines  from  enediol  bis-[tri- 
methybilyl  ethen]  and  urea  251 

-  4,5-dbubrtituted  2-thiono-A^- 

imidazblines  from  enediol  bis- 
[trimethybilyl  ethers]  and 
thiourea  251 

-  hydrolytic  cleavage  of  bicyclic 

imidazoline  derivatives  (1129) 

lniidazolo[l,2-6^yiidazines 

Synthesis 

-  dilorinated  imidazok>[l,2-6]- 

fiyridazines  from  imid^lo- 
l,2-6]-pyridazine  and  phos- 
phorus(V)-cliloride  424 

Reactions 

-  nucleophilic  substitution  of 
dilorinated  imidazolo[  1,2-6]- 
pyridazines  424 

IminM 
Synthesis 

-  benzaldehyde  phenylimines 
from  benzyl  alcohol  and  nitro- 
benzenes  (1741) 

-  0-dialkylaminoacrolein  aryl- 
imines  from  ^-dialkylamino- 
acTolein  aminab  or  acetal 
amides  and  primary  aromatic 
amines  (1672) 

lminomefli3rlatk>n 
-  of  carbonyl  groups  with  di- 
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phenylmethylene-lithiometh- 
ylamine  (1737) 

Imonhim  Oxide  Salts 
Synthesis 

-  imonium  oxide  tribiomides 

(e.g.  l-oxo-2,2,6,6-tetrainethyl- 
p4>eridinium  tribromide)  from 
nitroxyl  and  bromine  404 

-  l-oxo-2,2,6,6-tetramethylpiper- 

idinium  chlorides  and  per¬ 
chlorates  405 

Imonium  Salts 
Synthesis 

-  N-(2-chloroethoxymethylene)- 

N,N-dimethylimonium  chlorides 
from  alkenes,  dimethylform- 
amide,  and  chlorine  (1752) 

Indanes 

Synthesis 

-  2-arylmethyl-l  ,3-dioxoindanes 
from  2-arylmethylene-1.3-di- 
oxoindanes  and  sodium 

boranate  (1698) 

-  5(or  6)-hydroxy-3-ethoxycarb- 

onyl-2-methyl-l-phenylindoles 
from  p-benzoquinone  and  ethyl 
3-anilinocrotonates  (1252) 

-  indole-3-alkanoic  acids  by  se¬ 
lective  decarboxylation  of  2- 
carboxyindole-3-alkanoic  acids(1439) 

-  2-methylthioindole-3-acetic  acid 

from  indole-3-acetic  acid  and 
methanesulfenyl  chloride  630 

-  2-phenylindole$  from  aceto¬ 
phenone  phenylhydrazones  (1519) 

-  2-phenylindoles  from  w-bromo- 

acetophenones  and  anilines  (1364) 

3/f-Indoles 

Application 

-  use  of  3-acyloximino-2-phenyl-3/f- 

indoles  (“activated  esters”)  as 
N-acylating  agents  (1315) 

IndoUzines 

Synthesis 

-  indolizine-1-  and  -3-thioaldehydes 
from  indolizines,  dimethylform- 
amide,  phosphorus  oxycMoride, 
and  sodium  hydrogen  sulfide  (1444) 

lndolo[2,3-e]-l  ^,4-triazines 
Synthesis 

-  3-mercapto-5^-(indolo[2,3-e]- 

l,2,4-triazines)from  isatin-/}- 
semicarbazones  (1456) 

lodination 

-  gem-diiodoalkanes  and  vinyl 

iodides  from  aldehyde  or  ketone 
hydrazones  and  iodine  (1102) 

-  of  0-diketones  with  iodic  acid 

or  periodic  acid  (1209) 

-  of  steroidal  methyl  groups  with 
iodine  or  lead(IV)-acetate/iodine  510 

-  oxidative  photochemical  C-iodina- 
tion  of  long-chain  carboxamides  8 

-  reduction  with  subsequent  iodina- 

tkm  of  long-chain  1-hydroxy- 
dienynes  177 

lodoalkanes 

Synthesis 

-  gem-diiodoalkanes  from  aldehyde 
or  ketone  hydrazones  and 

iodine  (1102) 

lodo  Compounds 
Synthesis 

-  alkyl  and  aryl  iodides  from  carb¬ 
oxylic  acids  and  lead(IV>acetate/ 
iodine  or  mercuric  oxide/iodine  525 


-  l-fluoro-3-iodo-2-hydroxypropane 

from  epifluorohydrin  and  hydro- 
iodic  acid  646 

lodonhim  Nitrate 
Reactions 

-  addition  to  olefms  (1236) 

Isocoumaiins 

Synthesis 

-  3-alkoxy-4-chloroisocoumarins 

from  alkyl  2-carboxyphenyl- 
acetates  and  pho^horus(V)- 
chloride  (1830) 

Isocyanates 

Synthesis 

-  acyl  isocyanates  from  N-alkyl- 
carbamoylphosphoramidic  acid 
derivatives  or  N-sulfonylureas 

and  thionyl  chloride  (1629) 

-  acyl  isocyanates  from  alkyl  carb- 
oximidates  and  oxalyl  chloride 

(3  steps)  (1768) 

-  alkyl  isocyanates  from  iso¬ 
cyanides  and  nitrogen  oxide  (1630) 

-  2-bromoalkyl  isocyanates  by 
radical  bromination  of 

0-lactams  (1139) 

-  carboximidoyl  isocyanates  from 

N-substituted  carboxamidines  or 
N'-chlorocarboxamidines  and 
carbonyl  chloride  (1764) 

-  isocyanates  of  phosphorus  acids 

from  amides  of  phosphorus  and 
thiophosphorus  acids  and  carb¬ 
onyl  chloride  (1430) 

-  phenylene  diisocyanate  from 
terephthalodihydroxamic  acid 
and  thionyl  chloride  or  from 
tetrephthalodinitrile  dioxide 

and  sulfur  dioxide  (2  steps)  (1631) 

-  sulfenyl  isocyanates  from  sulfenyl 

chlorides  and  silver  cyanate  634 

Isocy tnide  Dichloridet 
Synthesis 

-  sulfenyl  isocyanide  dichlorides 

from  sulfenyl  chloride  and  cyano¬ 
gen  chloride  577 

-  sulfur-bis-{isocyanide  dichloride] 

from  sulfur  dichloride  and  cyano¬ 
gen  chloride  577 

Isocyanidea 

Synthesis 

-  alkyl  and  aryl  isocyanides  from 

N-substituted  formamides,  tri- 
phenylphosphine,  tetrachloro- 
methane,  and  triethylamine  (1753) 

-  diethyl  a-isocyanoglutarates 

from  ethyl  isocyanoacetate  and 
ethyl  A^-alkenoates  (1286) 

Reactions 

-  of  aryl  isocyanides  with  arene- 

sulfenyl  chlorides  575 

Isoindoles 

Synthesis 

-  3-formyl-l-haloisoindoles  from 

1-oxoisoindolines  and  dimethyl- 
formamide  (1154) 

-  l-phenylisoindole-3-carboxylic 

acid  derivatives  from  2-oxo- 
(thiono,  imino)-5-phenyl-l,2- 
dihydro-3/f-(benzo[e]-l  ,4-dia- 
zepines)  and  sodium  hydride  (1365) 

IsoquinoUnes 

Synthesis 

-  3-aminoisoquinolines  from 

o-cyanoacetonitriles  and  hy¬ 
drogen  halide  (1379) 


-  1-arylisoquinolines  from  2- 
acyl-1  -cyano-1 ,2-dihydroiso- 
quinolines  and  aryl  halides 

(+  hydrolysis)  (1590) 

-  3-butyl-l-hydroxyisoquinoline 
from  2-benzylidenehexanoic 
acid,  ethyl  chlorocarbonate, 

and  sodium  azide  (3  steps)  (1262) 

-  1,3-dichloroisoquinolines  from 

phenylacetonitriles  and  carb¬ 
onyl  chloride  (1592) 

-  3-hydroxyisoquinolines  from 

o-formyl-,  o-acetyl-,  and  o-benz- 
oylacetic  acid  esters  (1527) 

Isothiocyanates 

Synthesis 

-  aryl  isothiocyanates  by  thermal 

decomposition  of  3,S.5-triaryl- 
1,4,2-oxathiazoles  378 

-  l,2-bis-{trimethylsiloxy]-l,2- 
diisothiocyanatoalkanes  from 
enediol  bis-[trimethylsilyl 

ethers]  and  dicyano  disulfide  249 

-  isothiocyanatocarboxylic  acid 

trimethylsilyl  esters  (and  acids) 
from  S-alkyl  or  S-ethoxycarb- 
onyl  N-(c>H;arboxylalkyl)-di- 
thiocarbamates  and  chloro- 
trimethylsilane  (1811) 

-  l-(4-methylphenybulfono)-alkyl 

isothiocyanates  from  S-ethyl  N- 
[  l-(4-methylphenylsulfono)- 
alkyl]-thiocarbamates  (1770) 

IsothkNuonium  Salts 
Synthesis 

-  S-arylisothiouronium  salts  from 

o-dihydroxybenzenes  and  thio¬ 
urea  (1108) 

-  S-pyrrylisothiouronium  salts 
from  pyrrole  derivatives,thio- 

urea,  and  bromine  or  iodine  (1165) 
Isouieas 
Synthesis 

-  N'-acyl-Oalkyl-N,N-dimethyl- 

isoureas  from  N-halocarboxamides 
and  dimethylformamide  dialkyl 
acetals  (1763) 

-  O-alkyl-N-hydroxyisoureas  from 
0-alkylisourea  hydrochlorides 

and  hydroxylamine  (1627) 

Japp-Kliiyemann 

-  of  arenediazonium  salts  with 

2-benzoyl-2-cyano-thioacet- 
anilides  (1140) 

JuliaJohnaon  Syntheris 

-  of  homo-allylic  bromides  178 

Ketals 
see:  Acetals 
Ketene  Aminals 
Reactions 

-  of  1,1-diamino-l-alkenes  with 

alkyl  a-aminocarboxylates  (1151) 
Ketene  Acetals 
Synthesis 

-  ketene  S,N-acetals  from  thio- 
carboxamides  and  methyl  iodide 

(2  steps)  (1496) 

-  methylketene  ethyl  trimethyl¬ 

silyl  acetal  from  ethyl  2-bromo- 
propanoate,  sodium,  and  chloro- 
trimethylsilane  241 

Ketenes 

Synthesis 

-  alkylhaloketenes  from  2-halo- 

alkanoic  acid  halides  and  ter¬ 
tiary  amines  418 
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-  1,1-dihaloketenes  from  dihalo- 
acetyl  halides  and  tertiary 

amines  415 

-  1,1-dihaloketenes  from  trihalo- 

acetyl  halides  and  zinc  415 

-  phenylhaloketenes  from  a-halo- 

phenylacetyl  chlorides  420 

Reactions 

-  cycloaddition  reactions  of 

halogenated  ketenes  415 

-  Halogenated  Ketenes:  Valuable 

Intermediates  in  Organic  Syn¬ 
thesis  415 


Ketob 

see:  Acyloins 

Ketones 

Synthesis 

-  4-acetoxy-2-acetyl-l-butene 

from  diethyl  acetylsuccinate  155 

-  6-acetoxy-2,4-dioxoalkanes  by 
ring  deavage  of  3-acetyl-2-methyl- 
4-oxo-5,6-dihydro-4/f'i;>yran$  (1117) 

-  a-acetoxy  ketones  from  O- 
acetyUcetoximes  and  trialkyl- 
oxonium  tetrafluoroborates  (1475) 

-  a,/}-acetylenic  ketones  from  con¬ 

jugated  diynes  by  hydroborona- 
tion-oxidation  (1413) 

-  al4>hatic  ketones  by  fragmentation 

of  tertiary  alcohols  with  lead(IV)- 
acetate/i^ine  520 

-  aliphatic  ketones  fr«n  alkenes 

and  mercury(Il)  salts  527 

-  a-alkylbenzoins  and  a-alkylbenz- 

oin  alkyl  ethers  from  benzoins  or 
benzoin  alkyl  ethen  and  alkyl 
halides  (1808) 

-  a-alkyl  d-diketones  from  sodium 

acetylacetonates  and  alkyl  brom¬ 
ides  (1411) 

-  alkyl  2-hydroxyaryl  ketones  from 
alkuok  acids  and  phenols  (1115) 

-  alkyl  ketones  from  carboxylic 

acid  dilorides  and  lithium  di- 
alkylcuprates  (1480) 

-  1-alkylthioalkyl  (or  1-arylthio- 

alkyl)  aryl  ketones  fnmi  2-aroyl- 
3-aryloxiranes  and  alkylmercap- 
tans  (or  thiophenols)  (1 198) 

-  l-amino-2-ethoxycyclobutene- 

dione  from  1,2-diethoxycyclo- 
butenedione  and  amines  (1349) 

-  a-arylazo-a-bromo-iHliketones 
from  the  copper  chelates  of 
vic-triketone  a-arylhydrazones 

and  bromine  (1481) 

-  9-aryliminobenzyl-lO-benzoyl- 

phenanthrenes  from  pheno- 
cyclone  and  aromatic  nitroso 
compounds  (1148) 

-  aryl  ketones  by  Friedel-Crafts 
acylation  of  aromatic  compounds  455 

-  l-azido-2-iodoalkyl  ketones 
from  a,d-unsaturated  ketones 

and  iodine  azide  (1341) 

-  1-azidovinyl  ketones  from 

l-azido-2-iodoalkyl  ketones  and 
sodium  azide  (1341) 

-  benzil  frcmi  iodobenzene  or 

benzoyl  halides  and  nickel 
tetracarbonyl  57 

-  benzophenone  from  iodobenz¬ 
ene  and  triiron  dodecacarbonyl  57 

-  benzophenone  from  phenyl- 

mercurk  chloride  and  nickel 
tetracarbonyl  61 


-  benzophenones  by  cobalt  carb¬ 

onyl-catalyzed  carbonylation  of 
dii^lmercury  compounds  61 

-  benzophenones  by  oxidative 
cleavage  of  benzhydryl  ethers  (1208) 

-  a-6enzyl-a-hydroxyketones 

from  lithium  acylnickel  carb- 
onylates  and  benzyl  halides  64 

-  benzyl  ketones  from  lithium 
acyliron  carbonylates  and 

benzyl  halides  63 

-  biacenaphthylidenediones  from 

acenaphthenones  and  acen^h- 
thylene-l,2-quinone  mono-(4- 
dimethylaminophenylimines)  (1412) 

-  butenone  and  i^ethylbutenone 

from  butadkne  or  isoprene, 
respectively,  and  mercury(II)- 
sulfate  534 

-  r-butyl  l-bromo-3,3-dimethyl- 

2-oxocyclobutanecarboxylate 
from  r-butyl  3,3-dimethyl-2- 
dimethylaminocyclobutanecarb- 
oxylate  and  bromine  (1348) 

-  l-r-butyl-7-nitro-6-oxocyclohep- 
tene  from  r-butylnitroacetylene 

and  l-pyrrolidinocyclopentene(1312) 

-  by  oxidation  of  amines  with 

potassium  ferrate  (1617) 

-  by  oxidation  of  secondary  al¬ 
cohols  with  potassium  ferrate  (1617) 

-  by  palladium-catalyzed  oxida¬ 

tion  of  alkenes  in  the  pres¬ 
ence  of  alcohols  (2  steps)  (1558) 

-  by  reductive  deoximation  of 

ketoximes  with  titanium(IIl)- 
chloride  (1340) 

-  7-cyano  ketones  by  oxidative 

cyanohydrin-cyano  ketone  re¬ 
arrangement  518 

-  vk-cycloalkanediones  from  di¬ 
methyl  cycloalkane-1, 2-dicarboxyl- 
ates,  sodium,  and  chlorotrimeth- 
ylsilane  (ring  enlargement)  (1210) 

-  cycloheptanone  by  electrolysis 
of  l-hydroxycyclohexanecarb* 
oxylic  acid  in  acetonitrile  298 

-  cyclohexane-l,4-dione  by  hy¬ 

drolysis-decarboxylation  of  di¬ 
ethyl  2,5-dioxocyclohexane-l,4- 
dkarboxylate  427 

-  3-decalones  from  2-decalones  (1553) 

-  3,4-diacetyl-2,5-dioxohexane 

by  electrolysis  of  acetylacetone  299 

-  dibenzyl  ketone  from  benzyl 

bromide  and  triiron  dodeca¬ 
carbonyl  57 

-  0-diethylaminovinyl  perhaloal- 
kyl  ketones  from  perchloro-  or 
perfluoroalkanoic  acid  halides 

and  triethylamine  (1744) 

-  l,2-dihydroxy-5-oxo-3-pentene 

frrmi  2-oxopropylidenetriphe- 
nylphosphorane  and  glyceralde- 
hyde  (1840) 

-  cir-4,5-dihydroxy-3-oxo-l,2,4,5- 
tetrryihenylcyclopentene  ftom 
tetracyclone  and  nitrous  acid  (1748) 

-  6 -diketone  monoacetals  from 

6,6-dialkoxy-5,6-dihydro-4#- 
pyrans  and  alkyl-  or  aryl- 
magnesium  halides  (1806) 

-  diketones  from  2-alkyl-2-ethoxy- 
carbonylalkyl(cyano^yl)-l  ,3- 
dioxolanes  by  Reformatzky  syn¬ 
thesis  followed  by  hydrolysis 

and  decarboxylation  (1302) 


-  d-diketones  from  alkyl  ketones 
and  acetk  anhydride  in  the  pres¬ 
ence  of  boron  trifluoride-tri- 

acetic  acid  (1477) 

-  a-,  fi-,  and  y-diketones  from 
cj-cyanoalkyl  ketone  acetals 

and  alkylmagnesium  bromides  (1552) 

-  6 -diketones  from  6,6-dialkoxy- 

5.6- dihydro-4tf-pyrans  and 
alkyl-  or  arylmagnesium 

halides  (1806) 

-  vic-diketones  or  a,a'-dibromo 

vk-diketones  from  enediol  bis- 
[trimethylsilyl  ethers]  and 
bromine  250 

-  y-diketones  from  enol  lactones 

of  4-oxoalkanok  acids  and  1- 
dkthylamino-l-alkynes  (1618) 

-  y-diketones  from  lithium 

arylnkkel  carbonylates  and 
1-alkynes  62 

-  6 -diketones  from  6-oxo-l-phenyl- 

5.6- dihydro-4tf-pyran  and  Grig- 

nard  reagents  (1403) 

-  y-diketones  from  a,/J-unsaturated 

ketones,  alkyl-  or  aryllithium 
compounds,  and  nickel  tetra¬ 
carbonyl  61 

-  2,2-dimethylcyclobutanone  from 

r-butyl  acrylate  and  1-dimethyl- 
amino-2-methylpropene  (1348) 

-  2,7-dioxocycloheptane-(l-^iroV 
cyclohexane  from  2-cyclohexyl- 
idenecyclohexanone  oxide  and 
antimony(V)-chloride  in  liquid 


sulfur  dioxide  644 

-  l,4-dioxo-l,4-diphenylbutane 
from  phenacyl  bromide  and 

nickel  carbonyl  57 

-  2,4-dioxopentane  from  ethyl 
acetate,  acetophenone,  and 

barium  pemitride  (1352) 

-  l,l-diphenyl-3-oxoalkanes  from 

benzene,  styrene,  and  acyl 
chlorides  (1409) 

-  enolizable  vk-diketones  from 
1 ,2-bis-{trimethylsiloxy]-ethyl- 

enes  and  bromine  21 1 


-  Arepoxy  ketones  ftom  a-bromo- 
ketones  and  nickel  tetracarbonyl  57 

-  l-ethyl-5-oxocyclohexcne  by 

Birch  reduction  of  3-ethyl-l- 
methoxybenzene  234 

-  fluorenones  by  transition 

metal-catalyzed  decarbonyl- 
ative  cleavage  of  benzoic  acid 
anhydrides  (1211) 

-  a-fluoroketones  from  ethyl 
2-fluoroalkanoates  and  Grig- 

nard  reagents  (1406) 

-  from  O-acetylketoximes  and 

chromium(II)-acetate  (1749) 

-  from  a-bromo  or  a,a'-di- 

bromoketones  and  lithium 
iodide/boron  trifluoride  (1472) 

-  from  secondary  alcohols  and 

sodium  dichromate  (1556) 

-  7-halo-  and  7,7-dihalo-6-oxo- 
bicyclo{3.2.0]hept-2-enes  from 
haloketenes  and  cyclopenta- 

diene  415 

-  l-halo-3-hydroxy-2-oxoalkanes 

from  4-halomethylene-l,3-di- 
oxolanes  (1144) 

-  l-halo-2-oxo-3-phenylpropanes 
frcrni  l-diazo-2-oxo-3-phenyl- 
propanes  and  hydrogen  halide  308 
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-  hexakis-[alkylthio]-acetones 
from  alkanesulfenyl  chlorides 

and  acetone  628 

-  highly  branched  ketones  from 
ethyl  alkylidenecycanoacetates(  1 55 J) 

-  a-hydrazono-ke  tones  from  a- 
bromo-ketones  and  hydrazine  (1410) 

-  2-(  2-hydroxy alkyl)-cycloalk- 

anones  from  1-pyrrolidino- 
cycloalkenes  and  oxiranes  (1479) 

-  a-hydroxy-ketones  by  hydro¬ 
lysis  of  enediol  bis-{trimethyl- 

silyl  ethers]  248 

-  hydroxy-ketones  from  diols  by 
oxidation  with  silver  carbonate 

on  celite  (1474) 

-  a-iodo-/}-diketones  from  ^i- 
ketones  and  iodic  or  periodic 

acid  (1209) 

-  ketones  of  the  sugar  series  by 
oxidation  of  sugar  derivatives 
with  dimethyl  sulfoxide/acetic 
anhydride  or  dimethyl  sulf- 
oxide/dicyclohexylcarbodi- 

imide  70 

-  ketones  of  the  sugar  series  by 
oxidation  of  sugar  derivatives 
with  dimethyl  sulfoxide  + 

various  agents  (1266) 

-  ketones  of  the  sugar  series  by 
oxidation  of  sugar  derivatives 

with  manganese(lV)-oxide  87 

-  long-chain  poly-unsaturated  di¬ 

ketones  from  a,o'-dihydroxy 
terminal  dienes  and  2-meth- 
oxybutadiene  180 

-  4-methoxy-4-methylcyclohexa- 

dienone  from  4-nitrosotoluene, 
methanol,  and  triethyl  phos¬ 
phite  (1547) 

-  l-methoxy-3-oxo-2-(3-oxobutyl)- 
cyclohexene  from  cyclohexane- 

1, 3-dione  and  butenone  155 

-  non-conjugated  unsaturated  open- 
chain  ketones  by  stereoqjecific 
fragmentation  of  cyclic  diols  184 

-  non-enolizable  v/c-diketones  from 

1 ,2-bis-[trimethylsiloxy]-ethylcnes 
and  halogen  209 

-  non-symmetrical  ketones  from 

2- substituted  3,4,4,6-tetramethyl- 
5 ,6-dihydro-4  J/-1 ,3-oxazinium 
salts  and  alkylmagnesium 

halides  (1807) 

-  octane-4,5-dione  from  4,5-bis- 

[trimethylsiloxy]-4-octene  and 
copper(II)-acetate  251 

-  oxidation  of  hydroxy  groups  to 

keto  groups  in  sugar  derivatives 
(Review)  70 

-  oxidation  of  hydroxy  groups  to 

keto  groups  in  sugar  derivatives 
using  phosphorus  pentoxide/di- 
methyl  sulfoxide  78 

-  oxidation  of  hydroxy  groups  to 

keto  groups  in  sugar  dervatives 
using  ruthenium(VIII)-oxide  81 

-  2-oxo-5-alkenes  from  3-hydroyy- 

3- methyl-l-alkenes  and  2-methoxy- 

propene  179 

-  2-(2-oxocycloalkyl)-cyclohepta- 

trienones  from  2-chlorocyclo- 
heptatrienone  and  enamines  368 

-  5-oxocycloheptabenzenes  by 

dehydrobromination  of  dibromo- 
5-oxo-6,7,-8,9-tetTahydro-5^-cyclo- 
heptabetuenes  (1407) 


-  0X0  derivatives  of  sugars  by 
oxidatidh  of  hydroxy,  alkoxy, 
and  sulfonyloxy  groups  with 
combinations  of  dimethyl 
sulfoxide  with  various  reagents  80 

-  1-oxo-l-phenylalkanes  from 
benzoylnickel  carbonyl  iodides 

and  olefins  58 

-  0X0- steroids  by  oxidation  of 

hydroxy-steroids  with  ketene 
imines/dimethyl  sulfoxide  (1303) 

-  4-oxo-4,5,6,7-tetrahydroindoles 

from  l-amino-3-oxocyclohexenes 
(enamines  of  cyclohexane-1 ,3- 
diones)  and  a-hydroxy- alde¬ 
hydes  or -ketones  (1253) 

-  3-oxo-l-trialkylsilyl-l-alkynes 
from  3-hydroxy-l -trialky Isilyl- 
1-alkynes  and  chromic  acid  (1779) 

-  perchlorovinyl  ketones  from 

perchloroalkyl  ketones  and 
trivalent  phosphorus  com¬ 
pounds  (1476) 

-  polyalkyltetralones  from  a,a-di- 

alkyl-alkylphenylacetyl  chlorides 
and  2-methyl-2-alkenes  (1745) 

-  symmetrical  diheteroaryl 
ketones  from  lithioheteroarenes 
and  ethyl  N,N-dimethylcarb- 

amate  (1404) 

-  steroidal  ketones  by  reductive 
cleavage  of  acetals  with  potassium 

in  liquid  ammonia  (1346) 

-  styryl  ketones  from  3-ethoxy-l- 

phenyl-l-alkynes  and  potassium 
r-butoxide  (1402) 

-  tetraacetylethylene  from  the 
dithallium  derivative  of  ^m- 
tetraacetylethane  and  iodine  (1559) 

-  triacetylmethane  from  ketene 

and  ethyl  acetoacetate  (1710) 

-  ^trimethylsilyl  ketones  from 

a,0-unsaturated  ketones,  chloro- 
trimethylsilane,  and  magne¬ 
sium  (1633) 

-  7,6-un$aturated  ketones  from 

a,^unsaturated  ketones  and 
lithium  divinylcuprate-tributyl- 
phosphine  complex  (1483) 

-  a,^-unsaturated  methyl  ketones 

from  butynone  and  trialkyl- 
boranes  (1616) 

-  a,^unsaturated  a-trimethylsil- 

oxy  ketones  from  vic-diketones 
and  chlorotrimethylsilane  247 

-  unsymmetrical  ketones  from 
lithium  acyliron  carbonylates 

and  acyl  halides  64 

-  vinyl  ketones  by  oxidation  of 

allylic  alcohols  (1116) 

-  vinyl  ketones  from  1,2-bis- 
[trimethylsiloxy}-cyclopropanes 

and  acetyl  chloride  252 

Reactions 

-  electrochemical  reduction  291 

-  electrolysis  of  acetylacetone  299 

-  o-methylation  +  a-alkylation  of 

a-methylenic  ketones  via  a-alkyl- 
thiomethylenation  (1699) 

-  of  a-bromo  ketones  with  nickel 

tetracarbonyl  57 

-  of  a-trimethylsiloxy-ketones 

with  sodium  and  chlorotrimethyl¬ 
silane  248 

-  of  carbonyl-bridged  medium- 
membered  cycloalkanes  with 
methanol  under  irradiation  (1488) 


-  of  non-enolizable  open-chain 

and  heterocyclic  ketones  with 
silicon  disulfide  (1380) 

-  of  v/c-diketones  with  sodium 

and  chlorotrimethylsilane  246 

-  rearrangement  of  alkyl  (or  aryl) 

alkylphenyl  ketones  under 
Friedel-Crafts  conditions  464 

Knots 

Synthesis 

-  synthetic  routes  to  knots:  twice- 

bridged  tetraamino-p-benzo- 
quinones  546 

Kol^  Reaction 

-  reaction  conditions  296 

Lactams 

Synthesis 

-  N-alkyl-a-lactams  from  N-alkyl- 

a-bromocarboxamides  and  potas¬ 
sium  r-butoxide  543 

-  e -caprolactam  from  cyclohexane- 

carboxylic  acid  and  nitric  acid/ 
sulfuric  acid  in  liquid  sulfur  di¬ 
oxide  644 

-  e-caprolactam  from  cyclohexan¬ 

one  oxime  in  liquid  sulfur  di¬ 
oxide  644 

-  e-caprolactam  from  l,l'-peroxy- 

dicyclohexylamine  (1310) 

-  3,3-diphenyl-4-methyl-2-oxo- 

azetidines  from  3-bromo-2,2-di- 
phenylbutanoyl  bromide  (1225) 

-  a-enaminolactams  from  a,a-di- 

chlorolactams  and  piperidine  or 
morpholine  (1797) 

-  a  7-hydroxy-y-lactam  (lactamol) 
from  a  diketone  and  potassium 
cyanide  by  a  one-step  ring- 

closure  reaction  (1299) 

-  2-oxoazetidines  from  0-bromocarb- 
oxylic  acid  chlorides  or  /3-bromo- 
carboxamides  and  sodium 

amide  (1782) 

-  2-oxoazetidines  from  1-chloro- 
sulfonyl-2-oxoazetidines  (1781) 

Reactions  ' 

-  radicSl  bromination  of  ^lactams 

with  bromine  (1139) 

Lactone  Imines 

Synthesis 

-  2-iminotetrahydrofurans  from 
alkanoic  acid  N-bromoamides  6 

Lactones 

Synthesis 

-  3-aryl-2,4-dioxotetrahydropyrans 
from  2-alkyl-3-ethoxycarbonyl-4- 


oxo-5,6-dihydro-4/f-pyrans  (1169) 

-  from  diprimary  1,4-,  l,5-,and 
1,6-diols  and  silver  carbonate 

on  celite  (1636) 

-  o-hydroxyphenylacetic  acid 

lactones  by  carbonylation  of 
o-methylphenols  (1576) 

-  y-  and  6-lactones  by  oxidative 

photochemical  iodination  of 
long-chain  carboxamides  8 

-  y-  and  6-lactones  from  carb¬ 

oxamides  and  lead(IV)-acetate/ 
iodine  526 

-  |3-lactone$  from  halogenated 


ketenes  and  carbonyl  compounds  418 
-  lactones  of  the  sugar  series  by 
oxidation  of  sugar  derivatives  with 
dimethyl  sulfoxide/acetic  an¬ 
hydride  76 
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-  lactones  of  the  sugar  series  by 
oxidation  of  sugar  derivatives 
with  ruthenium(VIiI)-oxide 

-  a-methylene-7-butyrolactones 
from  a-carboxy^-lactones  and 

81 

Merrtfield  Synthesis 

-  a  modified  procedure  using  N- 
ethoxycarbonyl-2-ethoxy-l  ,2- 
dihydroquinoline  for  prepar¬ 
ing  activated  Boc-amino 

-  with  hydrosulfide  anion 

-  with  thiocyanate  anion 

Nitriles 

Synthesis 

-  aliphatic,  aromatic,  and  hetero 

112 

117 

formaldehyde/die  thylamine 
-  2-oxo-2,3-dihydrofurans  from 

(1220) 

acids  in  situ 

-  a  new  reactor  for  the  Merrifield 

321 

aromatic  nitriles  from  carbox¬ 
amides  and  titanium(IV)- 

acyl  chlorides,  acetylene,  and 
metal  carbonyls 

59 

synthesis 

Metal  Carbonyls 

319 

chloride 

-  aliphatic  and  aromatic  nitriles 

(1624) 

-  -rphenyHr-butyrolactones  from 
benzoylnickel  carbonyl  iodides 

and  olefins  S8 

-  a,d-unsatunited  lactones  from 
3-niuo-3-deoxygly  cosides  (1661) 

Reactions 

-  pyrolysis  of  (Hactones  189 

Application 

-  of  d*trichloromethyl-d-propio- 
lactone  in  the  esterification  of 
carboxylic  acids  with  alcohols 

and  phenols  (1212) 

-  of  d-trichloromethyl-d-propio- 
lactone  in  the  preparation  of 
carboxamides  from  carboxylic 
acids  and  primary  amines  (1213) 

Liquid  Sulfbr  Dioxide 
Application 

-  Recent  Developments  in 
Organic  Synthesis  in  Liquid 

Sulfur  Dioxide  (Review)  639 

Loaaen  Rearranfeinent 

-  of  thiohydroxamk  acids  128 

Malonic  Acid  Deiivativet 

-  Synthesis 

-  dialkyl  cycloalkenyl  malotutes 
from  dialkyl  diazomalonates 

and  cycloalkenes  658 

-  diethyl  alkylidenemalonates 

from  aldehydes  or  ketones, 
diethyl  malonate,  and  titani¬ 
um!  I  V)-chloride  (1702) 

-  diethyl  dimethylaminomethyl- 
enemalonate  by  aminomethyl- 
enation  of  diethyl  malonate  220 

-  diethyl-4-(2-oxocycloalkyl)-but- 

2-enylmalonate$  from  diethyl 
2-methylenecyclopropylmalon- 
ate  and  enamines  of  cyclic 
ketones  (1422) 

-  dimethyl  diacetylmalonate 

from  ketene  and  dimethyl 
malonate  (17101 

-  malonic  acid  mono-  and 
dianilide  from  aniline  and 

carbon  suboxide  (1591) 

-  ethylmalonic  acid  derivatives 

from  malonic  acid  derivatives 
and  dimethylformamide  di¬ 
ethyl  acetal  (1756) 

Reactions 

-  cyclization  of  diethyl  3,4-di- 

isobutyloxyanilinmnethylene- 
malonate  256 

Maaiudi  aad  Related  Reactiom 
see:  Aminoalkylation 
Mercaptab 

see:  Acetals  (S,S-acetals  or  dithio- 
acetals) 

Mercaptasu 

Synthesis 

-  alkylmercaptans  from  alkyl 

xanthogenates  and  1,2-diamino- 
ethane  (1550) 

-  2-mercaptopyridiiie  N-oxides 
from  2-^opyridine  N-oxides 

and  sulfide  anion  1 16 


Application 

-  Organic  Synthesis  by  Means  of 

Metal  Carbonyls  (Review)  SS 

Methylenatkm 

-  a-diphenylmethylenation  of 

d-diketones  with  dichlorodi- 
phenylmethane  (1347) 

-  of  a-chloroalkyl  ketoximes  or 
vic-chloronitrosoalkanes  with 
dimethyloxosulfonium  meth- 

ylid  (1700) 

-  two-stage  C-methylenation  of 

7-butyrolactones  (1220) 

Michael  Addition 

-  of  butenone  to  cyclohexane- 

1, 3-dione  155 

Naphthalenes 

Synthesis 

-  1-hydioxynaphthalenes  from 

ethyl  2-cyano-4-phenyl-A*-but- 
enoates  or  diethyl  phenylisopro- 
pylidenemalonates  (1110) 

-  2-naphthol  by  cleavage  of  2-meth- 

oxynaphthalene  with  lithium 
iodide  (1338) 

-  1,2,3,4-tetranuoronaphthalenes 

from  tetrafluorobarrelenes  and 
azidobenzene  (1717) 

-  1,2,3,4-tetramethylnaphthalene 
from  1,2,3, 4-tetramethylbeiuene 
and  1,4-dichlorobutane  (2  steps)  307 

Nitration 

-  of  alkylbenzenes,  isomer  distribu¬ 
tion  463 

-  of  anilines  with  nitric  acid/acetic 

acid  462,466 

-  of  [2.2]metacyclophanes  with 

nitric  acid/acetic  acid  473 

-  of  oxodihydropyrimidines  with 
potassium  nitrate/sulfuric  acid  (1378) 

-  of  tetrahaloethylenes  with 

nitric  acid/sulfuric  acid  (1701) 

Nitric  Acid  Esters 

Synthesis 

-  acyloxymethyl,  aryloxymethyl, 

and  benzyloxymethyl  nitrates 
from  chloromethyl  ethers  and 
silver  nitrate  207 

-  alkyl  nitrates  from  primary 
amines  and  dinitrogen 

tetroxide  (1607) 

-  arylthiomethyl  and  benzylthio- 
methyl  nitrates  from  chlorometh¬ 
yl  thioethers  and  silver  nitrate  205 

-  vic-iodonitryloxyalkanes  from 
alkenes  and  iodonium  nitrate  (1236) 

Nitrle  Oxides 

Synthesis 

-  3-aminocarbonyl-2-f-butyl-4,4- 

dimethylpentenoic  acid  nitrile 
oxide  from  l-amino-3,3-di- 
methylbutyne  and  3,3-dimethyl- 
1-nitrobutyne  (1416) 

Reactions 

-  catalytic  dimerization  (1788) 

-  of  benzonitrile  oxides  with 

thiobenzophenones  378 


from  aldehydes  and  ammine- 
cobalt  complexes  67,  (1356) 

aliphatic  and  aromatic  nitriles 
from  aldoximes  and  0-(4- 
chlorophenyl)  chlorothiocarb- 
onate  (1492) 

aliphatic  and  aromatic  nitriles 
from  aldoximes  and  diphenyl 
phosphorochloridate  (1561) 

aliphatic  and  aromatic  nitriles 
from  N-alkyl-N-trimethylsilyl- 
carboxamides  and  carbonyl 
chloride  (1623) 

2-alkoxy-2-dimethylamino- 
nitriles  and  2,2-bis-[dimethyl- 
amino]  nitriles  from  carbox¬ 
amide  acetals  or  carboxylic 
ester  aminals  (1706) 

6-amino-A^-hexenonitrile  by 
electrochemical  reduction  of 
d?-hexenedioic  acid  dinitrile  (1621) 
aromatic  nitriles  from  arene- 
carboxamides,  triphenylphos- 
phine,  and  carbon  tetrachlor¬ 
ide  (1619) 

2-arylbutanoic  acid  nitriles 
from  arylacetonitriles  and 
ethyl  halides  (1751) 

2-ary  lhydrazono-3-oxo-3-phenyl- 
propanoic  acid  nitriles  from 
arenediazonium  chlorides  and 
2-benzoyl-2-cyano-thioacet- 
anilides  <1140) 

2- aryl-3i>henylpropanoic  acid 

nitriles  by  a-benzylation  of  aryl¬ 
acetonitriles  with  sodium  benzyl- 
oxide  U124) 

l,2-bis-[cyanophenyl]-ethanes  by 
plasma-chemical  dimerization  of 
methylbenzonitriles  426 

3- (2-carboxyphenyl)-propanoic 
acid  nitrile  from  2-oximino-l- 
tetralone  and  thionyl  chloride 

in  liquid  sulfur  dioxide  644 

4- (l-cyanoalkyl)-quinolines  from 

3- bromoquinDline,  sodium 

amide,  and  alkanoic  acid  ni¬ 
triles  (1384) 

4- cyanob9henyl  by  electrolysis 

of  b4>henyl  in  the  presence  of 
cyanide  ion  300 

N-(2-cyanophenyl)-N',N'-dialkyl- 
benzamidines  from  3-chlorotmino- 
2-phenyl-3/f-indoles  and  dialkyl- 
amines  (1358) 

dehydration  of  carboxamides  to 
nitriles  with  polyphosphoric  acid 
ethyl  ester  (1138) 

dimethyl  N-(2-cyanophenyl)-carb- 
oximidates  from  3-chloroimino-2- 
phenyl-3/f-indoles  and  meth¬ 
anol  (1358) 

a,0-epoxynitriles  (cyanooxiranes) 
from  a-halo  ketones  and  sodium 
cyanide  (1304) 

from  aldoximes  and  titanium(IV)- 
chloride  (1708) 
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-  hexacyanobenzene  from  1,3,5- 
tiicyano-2,4,6-trifluoTobenzene 

and  calcium  cyanide  (1421) 

-  3-(hydTOxyalkylamino)-aciylo- 

nitriles  from  alkanolamines  and 
arylonitrile  650 

-  maleodinitrile  and  fumarodini- 

trile  from  haloacetonitriles  (1244) 

-  malodinitrile  from  cyanoacet- 

amide  (1 196) 

-  4-methoxyphenylaoetonitrile  by 

electrochemical  reduction  of  a- 
benzoyloxy-4-methoxyphenyl- 
acetonitrile  293 

-  one-step  synthesis  of  nitriles 

from  carboxylic  acids,  urea,  and 
amidosulfuric  acid  (1485) 

-  oxo-A^-alkenoic  acid  nitriles 

from  ketoaldehydes  and  cyano- 
methylenetriphenylphosphorane 
or  diethyl  cyanomethanephos- 
phonate  (1136) 

-  5-oxobutanoic  acid  nitriles 

by  a-(l-oxoalkylation)  of  carboxyl 
group-protected  2-cyanoethylma- 
lonic  acid  with  aryl  chlorides  (1355) 

-  6-oxo-nitriles  by  oxidative 

cyanohydrin-cyano  ketone  re¬ 
arrangement  518 

-  a-phosphorylated  a,^unsaturated 
nitriles  from  aldehydes  and  0,0- 
die  thylphosphonoacetonitrile 

or  dialkyl(diaryl)-cyanomethyl- 
phosphine  oxides  (1777) 

-  substituted  phthalodinitriles  from 
tetrasubstituted  cyclopenta- 
dienones  and  chloromaleodi- 

nitrile  (1495) 

Reactions 

-  electrochemical  reduction  of 

a-benzoyloxy-4-methoxyphenyl- 
acetonitrile  293 

-  electrochemical  reduction  of 

one  nitrile  group  in  d?-hexene- 
dioic  acid  dinitrile  (1621) 

Nitio  Compounds 

Synthesis 

-  2-alkoxy-l,l,l-trinitropropanes 

from  vinyl  acetate,  alcohols,  and 
trinitromethane  (1725) 

-  l-f-butyl-7-nitro-6-oxo- 

cycloheptene  from  r-butyl- 
nitroacetylene  and  1-pyr- 
rolidinocyclopentene  (1312) 

-  dihalonitroacetic  acids  from 

tetrahaloethylenes  and  nitric 
acid/sulfuric  acid  (1701) 

-  2-dimethyIamino-l-nitrocthyl- 

enes  from  N,N-dimethylcarbox- 
amide  diethyl  acetals  and  1- 
nitroalkanes  (1697) 

-  gem-dinitramines  from  alde¬ 
hydes,  carboxamides,  and 

nitric  acid  (3  steps)  (1549) 

-  vic-dinitroalkanes  by  dimeriza¬ 

tion  of  electrochemically  gener¬ 
ated  nitroalkyl  radicals  298 

-  1,1-dinitro-l-fluoroalkanes  from 

1,1-dinitroalkanes  and  perchloryl 
fluoride  (1727) 

-  gem-halonitroalkanes  from  the 

sodium  salts  of  mononitroalkanes, 
gem-dinitroalkanes,  or  trinitro¬ 
methane  and  N-halosuccinimides 
or  N,N'-dihalo-N,N'-dinitio-l,2- 
diaminoethanes  (1602) 


-  methyU^-amino-a-nitroacrylates 

from  methyl  3,3-diethoxy-2-ni- 
tropropanoate  and  primary  or  sec¬ 
ondary  amines  (1705) 

-  methyl  d-amino-a-nitroacrylates 

from  methyl  i^ethoxy-a-nitro- 
acrylate  and  primary  or  seconda¬ 
ry  amines  (1705) 

-  ci^nitroacetophenone  dialkyl 
acetals  from  to-bromo-cj-nitro- 
styrene  and  sodium  alkoxides  (1401) 

-  1-nitroalkanes  from  lithium 

a-lithiocarboxylates  and  propyl 
nitrate  (1676) 

-  a-nitro  carbonyl  compounds  from 
N,N-dimethylcarboxamide  diethyl 
acetals  and  1-nitroalkanes 

(2  steps)  (1697) 

-  5-nitro-2-oxo-l,2-dihydropyr- 
imidine  and  5-nitro-4-oxo-3,4- 
dihydropyrimidine  from  the 
corre^onding  oxodihydro- 
pyrimidines  and  potassium 


nitrate/sulfuric  acid 
-  nitrotrifluoromethylphenols 

(1378) 

from  chloronitrotrifluoromethyl- 
benzenes  and  sodium  hy- 

droxide 

—  substituted  4,6-dinitro-l  ,3-di- 
styrylbenzenes  from  benzalde- 
hydes  and  4,6-dinitro-l, 3-di- 

(1546) 

methylbenzene 

Reactions 

(1336) 

-  electrochemical  reduction 

-  of  o-dinitrobenzenes  with 

288 

esters  of  phosphorus  acids 
-  of  1-nitroalkanes  with  mer- 

(1503) 

captans 

-  of  nitrobenzenes  with  sodium 

121 

alkanethiolates 

-  rearrangement  of  2,3-dinitro- 

(1603) 

aniline 

Nitroso  Compounds 

Synthesis 

-  v/c-chloronitrosocyclohexane 

460 

(dimer)  from  cyclohexene  and 
nitrosyl  chloride  in  liquid  sulfur 
dioxide  641 

-  nitrosoalkane  dimers  by  photo¬ 
chemical  nitrosation  of  alkanes, 
cycloalkanes,  or  alkylbenzenes 

with  f-butyl  nitrite  (1399) 

N-Nitroao  Compounds 

Synthesis 

-  N-nitrosoamines  from  trialkyl- 

amines  and  2-hydroperoxy-2- 
nitropropane  (1675) 

Reactions 

-  denitrosation  with  iron  penta- 

carbonyl  (1398) 

Nitrogen  Radicals 

Reactions 

-  Nitrogen  Radicals  as  Synthesis 

Intermediates.  N-Halamide  Re¬ 
arrangements  and  Additions  to 
Unsaturated  Hydrocarbons 
(Review)  1 

Nitrones 

Reactions 

-  addition  of  benzaldehyde 

nitrones  to  a,/}  -unsaturated 
carbonyl  compounds  (1157) 

Nitrosation 

-  photochemical  nitrosation  of 

alkenes,  cycloalkanes,  and  al¬ 
kylbenzenes  with  t-butyl  ni¬ 
trite  (1399) 


NHroxyt  Radicals 
Synthesis 

-  of  Stable  Nitroxyl  Radicals 

(Review)  190 

-  by  oxidation  of  amines  192 

-  by  oxidation  of  hydroxyl- 

amine  derivatives  190 

-  by  reduction  of  nitro  and 

nitroso  compounds  195 

-  diarylnitroxyls  from  phenyl 
ethers,  nitric  acid,  and  ^tav 

sium  iodide  (2  steps)  197 

-  from  nitrones  and  free  alkyl 

radicals  197 

Reactions 

-  of  Stable  Nitroxyl  Radicals 

(Review)  401 

-  decomposition  401 

-  redox  reactions  403 

-  with  organic  radicals  406 

Properties 

-  physical  properties  199 

-  stability  401 

Application 

-  as  one-electron  oxidizing 

agents  404 

-  as  oxidation  inhibitors  406 

-  as  radical-polymerization 

inhibitors  406 

-  spin-labelling  of  biological 

molecules  414 

N-Sulfinylamtnet 

Synthesis 


-  N-alkyl-  and  N-aryl-N-sulfmyl- 
amines  from  N-alkylcarbamoyl- 
and  N-arylcarbamoylphosphor- 
amidic  acid  derivatives  or  N- 
sulfonylureas  and  thionyl 

chloride  (1629) 

Nuciferine 

Synthesis 

-  by  photocyclozation  of  a 

tetrahydroisoquinoline  deriv¬ 
ative  (1164) 

Nttcleocides 

Synthesis 

—  aldofuranosyl  nucleosides  by 

oxidation  of  the  corresponding 
hydroxy  compounds  with  di¬ 
methyl  sulfoxide/dicyclohexyl- 
carbodiimide  71 

-  3'-amino-3'  -deoxy nucleosides 

from  6'-nitro-6'-deoxypyranose 
derivatives  (1665) 

-  8,2'-  and  8,3'-cyclothioadeno- 

sides  by  sulfonation  and  cycli- 
zation  of  8-bromoadenosine 
derivatives  (1279) 

—  pyrimidine  2,4-bi»Kleoxy-nucleo- 
sides  from  2,4-bis-deoxy -^yco- 
syl  halides  and  5-hydroxymethyl- 
tris-{Otrimethylsilyl]-uracil  (1664) 

—  ribofuranosylindaz.oles  from 
N-trimethyisilylindazoles  and 
2,3,5-tri-O-acetyl-D-ribofurano- 

syl  bromide  (1278) 

-  N(l)-(l'-D-ribosyl)-N(4)-acyl- 
cytosine  from  NdXl'-D-ribosyl)- 
cytosine  and  0,N-diacyl-N- 
ethoxycarbonylhydroxyl  • 

amines  (1596) 

—  uracil  nucleosides  from  uracil, 

glycosyl  halides,  and  mercury(ll)- 
cyanide  (1662) 

Reactions 

—  O'-acetylation  of  adenosine  and 
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uridine  with  ecetic  anhydride/ 
boron  trilluoride  etherate  (1277) 

-  Obenzoylation  with  benzoyl 

cyanide/trialkylamiites  (1663) 

-  halogenation  of  ribonucleotides 

with  thionyl  chloride  or  thionyl 
bromide  (1276) 

-  sulfonation  of  8-bromoadenosine 

derivatives  with  triisopropyl- 
benzenesulfonyl  chloride  (1279) 

Nudeotldet 

Synthesis 

-  the  2-(o-pyridylethyl)  group  as 
a  phosphate-protecting  group 

in  nucleotide  synthesis  (1178) 

Reactions 

-  O-benzoylation  with  benzoyl 

cyanide/trialkylamines  (1664) 

Octahy  droazepiiio[  3 ,4-6  }4iidoles 
Synthesis 

-  l-oxo-l,la,2,3,44i6,6a-octa- 

hydroazepino[3,4-6]indoles 
from  phenylhydrazines  and 
3-morpholino-  or  3-piper- 
idino-2-oxo-2,5,6,7-tetra- 
hydroazepines  ( 1 804) 

Octahydropentalenei 

Synthesis 

-  exo-l-amino-cu-octahydro- 
pentalene  by  radical  amination 

of  cycloocta-1 ,5-diene  259 

Olefins 
see:  Alkenes 

Optically  Active  Compounds 
Synthesis 

-  asymmetric  ethyl  4-alkylcyclo- 
hexylideneacetates  from  44lkyl- 
cyclohexanones  and  ethoxyca^ 
onylmethylenetriphenylphosphor- 
ane  in  the  presence  of  chiralic 

acids  (1419) 

-  asymmetric  synthesis  of  a-amino 

adds  from  a-oxo  acids  (1283) 

Resolution 

-  of  racemic  triaryl  carbinols  (1185) 
Oiganic  Disulfides 

Synthesis 

-  alkyl  S-alkylthiocarbonyl  di- 

sulflde  from  0,S-dialkyi  dithio- 
carbonates  and  alkanesulfenyl 
chlorides  582 

-  alkyl  carbamoyl  disulfides  from 

O-alkyl  thiocarbamates  and 
alkanesulfenyl  chlorides  581 

-  alkyl  guanyl  disulfides  from 
alkylmercaptans  and  thiourea  (1202) 

-  bis-{2-chloroalkyl]  disulfides 
from  alkrnes  and  disulfur  di¬ 


chloride  (1573) 

-  b»{l-chloro-l-diethylamino- 

propen-2-yl]  disulfide  from  1- 
diethylaminopropyne  and  di¬ 
sulfur  dichloride  656 

-  bia^chlorodithioj-methane 

from  dimercaptomethane  and 
sulfur  dichloride  565 

-  bia-{2-diloroethyl]  disulfide 

from  2-chloroethanetulfenyl 
chloride  and  sulfur  566 

-  bis-(perhalomethyl]  ditulf^es 
from  thiocarbonyl  fluoride  and 
trihalomethanesulfenyl 

chlorides  577 


-  dialkyl  and  diphenyl  disulfides 
from  trialkyllraranes  or  tri- 


phenylborane,  respectively, 

and  sulfur  (1605) 

-  dialkyl  disulfides  from  olefins, 

diborane,  and  sulfur  (1606) 

-  a,a'-dithio-bis-{phenylacetic 

acid]  from  phenyl  trichloromethyl 
carbinol,  potassium  methyl 
xanthogenate,  and  potassium 
hydroxide  137 

-  symmetrical  and  unsymmetrical 
disulfides  from  alkylmercaptans 
or  thiophenols  and  N-alkylthio- 

or  N-arylthiophthalimides  (1343) 

-  symmetrical  disulfides  from  alde¬ 

hydes  and  sulfurated  sodium 
boranate  (1467) 

-  trichloromethanethiosulfenyl 
chloride  from  thiocarbonyl 
chloride  and  iodine  or  from 
bis-{ trichloromethyl]  trisulfide 

and  chlorine  565 

-  trihalomethanethiosulfenyl 

chlorides  from  trihalomethane¬ 
sulfenyl  chlorides  and  sulfur  565 

-  unsymmetrical  disulfides  from 
alkyl  guanyl  disulfides  and  alkyl- 

or  heteroaryl-mercaptans  (1203) 

-  unsymmetrical  disulfides  from 

alkyl  methoxycarbonyl  disulfides 
and  mercaptans  (1733) 

-  unsymmetrical  disulfides  from 
sulfenyl  halides  and  mercaptans  621 

Reactions 

-  mono-desulfurization  of 

cystine  derivatives  with 
pho^horous  acid  tris-  di- 
methvlamide  (1666) 

Application 

-  of  bis-{2-pyridyl]  disulfide  in 

peptide  synthesis  (1531) 

Oiipmk  Peroxides 

Synthesis 

-  alkyl  a-cumyl  peroxides  from 

a<umyl  hydroperoxides  and 
diazoalkanes  (1199) 

-  alkyl  r-butylperoxy  alkanesphos- 

phonochloridates  from  alkyl 
alkanephosphonochloridates  and 
r-butyl  hydroperoxide  144 

-  l,4-diaIkoxy(or  hydroxy-alkoxy)- 
4,5-dihydro-l/f-benzo(</}-l  ,2- 
dioxepins  by  ozonolysis  of 

indene  in  alcohols  423 

-  dihydro-1, 2,4-dioxazoles  (amino 

peroxides)  from  aldehydes  or 
ketones,  hydrogen  peroxide,  and 
ammonia  (1367) 

-  l,l'-peroxydicyclohexylamine 

from  cyclohexanone,  hydrogen 
peroxide,  and  ammonia  (1310) 

Oq^aic  Sulfides 

see:  Thioethers 

Otguac  TiMfides 

Synthesis 

-  bis-{2-chloroethyl]  trisulfkle 

from  2-cfaloroethane$ulfenyl 
diloride  and  sulfur  566 

-  symmetrical  trisulfides  from 
alkyl  guanyl  disulfide  hydro- 
dilorides  and  dimethyhunine  (1204) 

O^gaaoaneaic  Compoauds 

Synthesis 

-  trkuganylarsine  dichlorides  from 

triorganylarsines  and  carbonyl 
chloride  (1200) 


Organoboron  Compounds 
Synthesis 

-  mixed  anhydrides  of  amino 
acids  and  diphenylboronic 

acid  (1179) 

-  mixed  trialkylboranes  from 
B-methoxydialkylboranes, 

alkenes,  and  lithium  alanate  (1501) 

-  9-substituted  10,10-dimethyl- 

9.10- dihydro-9-boraanthracenes 
from  9,9,10,10-tetramethyl- 

9.1 0- dihydro-9-stannaanthra- 
cene  and  organoboron  dihal- 


ides 

(1431) 

Reactions 

-  of  trialkyl-  and  triphenyl- 

boranes  with  sulfur 

(1605) 

-  of  trialkylboranes  with 

bromine  and  water 

(1680) 

-  of  trialkylboranes  with  carbon 
monoxide  and  ethylene  glycol  (1687) 

-  of  trialkylboranes  with  chloro- 

difluoromethane  and  lithium 
triethylcarboxide  (1604) 

-  of  trialkylboranes  with  ethyl 

bromoacetate  (1122) 

-  of  trialkylboranes  with  ethyl 

dibromoacetate  (1123) 

-  of  trialkylboranes  with  sulfenyl 

halides  586 

Oiganocadmium  CtMnpounds 
Reactions 

-  of  diallylcadmium  with  alde¬ 
hydes  and  ketones  (1684) 

Oiganocopper  Compounds 
Reactions 

-  of  lithium  dialkylcuprates  with 

carboxylic  acid  chlorides  (1480) 

-  of  lithium  divinylcuprate- 
tributylphosphine  complex 

with  a,/}-unsaturated  ketones  (1483) 
Oiganoiion  Compounds 
see  also:  Acylmetal  Carbonylates 
Oiguiolead  Compounds 
Synthesis 

-  N-trimethylplumbyl-  and  N-tri- 
phenylplumbylsuccinimide  from 
tetramethylplumbane  or  tetra- 
phenylplumbane,  respectively, 

and  N-bromosuccinimide  (1506) 

OiganoUthhim  (Tompounds 
Synthesis 

-  ethyl  a-diazo-a-lithioacetate 

from  ethyl  diazoacetate  and 
alkyllithium,  aryllithium,  or 
lithium  mercaptides  (1780) 

-  1-lithio-l-alkenylsilanes  from 

1-bromo-l-alkenylsilanes  and 
butyUithium  (1818) 

-  lithiomethylsilanes  from  bromo- 
methylsilanes  and  butyUithium  (181Q 

-  l-methoxy-2-  and  -8-lithionaph- 

thalene  from  1-methoxynaph- 
thalene  and  butyUithium  (1504) 

Reactions 

-  aeration  of  Uthiated  carboxyUc 

acids  647 

-  of  diisoprene  dianion  (dUithio- 

diisoprene)  with  ketones  90 

Oiganomsgnesium  Compounds 
Synthesis 

-  aUyl-  and  crotylmagnesium 

halides  347 

-  2-brom(nnagnesio-imidazole$ 
and  -benzo-l,3-thiazoles  from 
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imidazoles  or  benzo-l,3-thia- 
zoles,  respectively,  and  ethyl- 
magnesium  bromide  (ISIS) 

-  perfluorophenylmagnesium 
halides  from  hexafluorobenz- 
ene  and  ethylmagnesium 

bromide  (1434) 

Reactiom 

Reactions,  see:  Grignard  and 
Related  Reactions 
Structure 

-  of  allyl-  and  crotylmagnesium 


halides 

349 

Oiganomeicuiy  Compounds 
Synthesis 

-  from  alkenes  or  dienes  and 

mercury(ll)  salts 

Reactioru 

527 

-  with  metal  carbonyls 
as  Intermediates 

60 

-  in  the  oxidation  of  oleHns  with 

mercury(Il)  salts 

527 

Oiganonkkel  Compounds 
see  also:  Acylmetal  Carbonylates 
Organoaelenium  Compounds 
Synthesis 

-  dialkyl,  alkyl  aryl,  and  diaryl 

selenoxides  from  the  corre¬ 
sponding  selenides  and  sodium 
periodate  or  iodobenzene  di¬ 
chloride  (1688) 

OtganosiUcon  Compounds 
see  also:  Silyl  Esters  and  Silyl 
Ethers 
Synthesis 

-  aminooxytrialkylsilanes  and 
-triphenylsilanes  from  the 
corresponding  aminosilanes 

and  hydroxylamine  (13S9) 

-  benzoyltrimethylsilane  from 
methyl  benzoate,  chlorotri- 
methylsilane,  and  magnesium 

(2  steps)  (1499) 

-  gem-bis-[trimethylsilyl]  com¬ 
pounds  horn  aldehydes  or 
ketones  and  chlorotrimethyl- 

sUane  (1498) 

-  pfc-bis-[tTimethylsilyl]  com¬ 

pounds  from  alkenes  and 
chlorotrimethylsilane  (ISOO) 

-  1-bromoalkylsilanes  from  1,1- 

dibromcalkylsilanes  and 
butyllithium  (1814) 

-  bromodimethylsilyl-  and  chloro- 

dimethylsilylalkanes  from  tri- 
methylsilylalkanes,  halo- 
trimethylsilane,  and  aluminum 
halide  (1816) 

-  Si,Si'-dibromotetramethyldi- 

silane  from  hexamethyldisilane, 
bromotrimethylsilane,  and  alu¬ 
minum  bromide  (1816) 

-  1,4-disilacyclohexanes  from 
l-phenyl-l-alkenes  and  1,2-bis- 
[chlorodimethylsilylj-ethane  (1433) 

-  1-lithio-l-alkenylsilanes  from 

l-bromo-l-alkenyl$ilanes  and 
butyllithium  (1818) 

-  lithiomethylsilanes  from  bromo- 
methylsilanes  and  butyllithium  (1818) 

-  3-oxo-l-silylalkynes  from  3-hy- 

droxy-l-silylalkynes  and  chro¬ 
mic  acid  (1779) 

-  silylacetic  acids  from  bromo- 
methylsilanes,  butyllithium, 

and  carbon  dioxide  (1818) 


-  2-silyl-/\^-alkenoic  acids 
from  I^romo-l-alkenyl- 
silanes,  butyllithium,  and 

carbon  dioxide  (1818) 

-  4-substituted  2,6-di-f-butyl- 

1-siloxybenzenes  from  2,6-di-r- 
butyl  p-benzoquinone  and 
organosilanes  (1118) 

-  tetrakis-[trimethylsilyl]-allene 
from  allene,  butyllithiupi, 

and  chlorotrimethylsilane  (181S) 

-  triethylvinylsilanes  from  S,S- 
dialkyl-3-nitroso-2-oxo-l  ,3- 
oxazolidines  and  triethyl- 

silane  (1432) 

-  cj.w'-trimethylsilylated  acetyl¬ 
enes  and  allenes  from  polyflu- 
orinated  alkanes  and  alkenes, 
chlorotrimethylsilane,  and 

lithium  (1570) 

-  ^trimethylsilyl  aldehydes  and 
ketones  from  a,0-unsaturated 
aldehydes  and  ketones,  respec¬ 
tively,  chlorotrimethylsilane, 

and  magnesium  (1633) 

-  0-trimethylsilyl  thiocarboxylates 
from  carbon  disulfide,  carboxylic 
acid  chlorides,  primary  amines, 

and  chlorotrimethylsilane  435 

-  tris-[2-  or  3-aminoalkoxy]- 
silanes  from  triethoxysilanes 

and  amino  alcohols  (1817),  ( 1819) 
Reactions 

-  of  chloroethynylsilane  with 

trialkyl  phosphites  (1141) 

Oiganotin  Compounds 
Synthesis 

-  (3-hydroxyalkyl)-tributyl- 

stannanes  from  (3-bromoalkoxy)- 
tributylstannanes  by  Grignarda- 
tion  and  hydrolysis  (1361) 

-  0-stannyl  enols  of  aldehydes 

from  0-acetyl  enols  and 
methoxytributylin  (1121) 

Reactions 

-  C-alkylation  of  0-stannyl 

enols  of  aldehydes  with  alkyl 
iodides  (1121) 

Oiganozinc  Compounds 
Reactions 

-  of  diallylzinc  and  dicrotylzinc 

with  aldehydes  and  ketones  (1684) 

Orthocaibonk  Acid  Derivatives 
Synthesis 

-  spirocyclic  orthocarbonates 

from  2,2-dibutyltin  alkylene- 
oxides  and  carbon  disulfide  (1787) 

Oithocarboxylic  Acid  Derivatives 
Synthesis 

-  tri$-[dimethylamino]-methane 
from  trialkyl  orthoformates 

and  lithium  dimethylamide  (1415) 

OrdiocaiboxyUc  Acid  Esters  and 
Derivatives  Thereof 
Synthesis 

-  S-alkyl  (or  aryl)  0,O-diethyl 

monothioorthocarboxylates 
from  methyl  diethoxy  acetate 
and  alkylmercaptans  or  thio- 
phenols  (1120) 

-  alkyl  (or  aryl)  diethyl  ortho¬ 
formates  from  methyl  diethoxy- 
acetate  and  alcohols  or 

phenols  (1119) 

-  chlorinated  trialkyl  orthoform¬ 
ates  by  traiisesteriflcation  of 


triniethyl  orthoformate  with 
trichloroethanol  (1215) 

-  enol  esters  of  orthocarboxylic 

acids  from  triethyl  orthocarb- 
oxylates  and  l-chloro-2-hy- 
droxyalkanes  (1758) 

-  trialkyl  monothio-  and  dithio- 

orthocarboxylates  from  trialkyl 
orthocarboxylates  and  mer- 
captans  (1134) 

-  trimethyl  phenothiazineortho- 

carboxylates  from  trifluoro- 
methylphenothiazines  and 
methanol  (1388) 

-  tris-[2-chloroethyl]  orthocarb¬ 

oxylates  from  triethyl  orthocarb¬ 
oxylates  and  l-chloro-2-hy- 
droxyalkanes  (1758) 

Reactions 

-  transesteriflcation  of  trialkyl 

orthocarboxylates  with  mer- 
captans  (1134) 

Osazones 

Synthesis 

-  bis-[2,4-dinitrophenyl]-osazones 

from  enediol  bis-[trimethylsilyl 
ethers]  and  2,4-dinitrophenyl- 
hydrazine  249 

Oxaudamantanes 

Synthesis 

-  oxaadamantane  from  2,6-dioxo- 
bicyclo{3.3.l]nonane  (3  steps) (1794) 

3- Oxa-6'0izabicyclo[3.1.0]hexanes 
Synthesis 

-  2-substituted  3-oxa-6-azabicyclo- 
[3.1.0]hexanes  from  trans-4- 
azido-3-tosyloxytetrahydro- 

furans  (1147) 

2-Oxabicyclo{4.4.0]decenes 
Synthesis 

-  3-methoxy-3-methyl-7-oxo-2- 
oxabicyclo{4.4.0]dec-l(6)-ene 
from  cyclohexane- 1,3-dione 

and  butenone  155 

9-Oxabicyclo{3.3. 1  jnonanes 
Synthesis 

-  l-phenyl-9-oxabicyclof3.3.l]- 
nonane  from  1-phenylcyclo- 
octanol  and  mercuric  oxide/ 

iodine  515 

9-Oxabicyclo{4.2. 1  jnonanes 
Synthesis 

-  l-phenyl-9-oxabicyclo[4.2.l]- 
nonane  from  1-phenylcyclo- 
octanol  and  mercuric  oxide/ 

iodine  515 

9-Oxabicyck>{4.2.1  jnonenes 
Synthesis 

-  9-oxabicyclo[4.2.l]non-7-ene 

from  cycloocta-1, 3-diene  and 
mercury(ll)-acetate  536 

7-Oxa-l  ,5-diazabicyclo{4.3.0]- 
nonanes 
Synthesis 

-  from  1,4,5,6-tetrahydropyr- 

imidines  and  oxiranes  19 

4- Oxa- 1 ,6-diazabicy  do]  3.3.0]- 

octanes 

Synthesis 

-  from  A^-imidazolines  and 

oxiranes  18 

1.2,3-Oxadiazoles 

Synthesis 

-  3-amino-l  ,2,4-oxadiazoles  from 

N-cyanocarboxamidines  and 
hydroxylamine  (1153) 
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14i44)xadiazolee 

Synthesis 

-  2-unino-l,3,4-oxadiazoles  from 

carboxylic  acid  hydrazides  and 
cyanogen  bromide  (1229) 

-  2,S'<li>ubstituted  1,3,4-oxadiazoles 
from  aldehyde  acylhydrazones 

and  lead(IV>-acetate  (1513) 

-  2-substituted  1,3,4-oxadiazoles 

from  4-(a-aminobenzylidene- 
amino)-l, 2,4-triazoles  and 
carboxylic  acid  chlorides  (1443) 

1,2,5-Oxadkiolea 

^Hthesis 

-  3,4-diaryl-l,2,S-oxadiazoles 
from  benzonitrile  oxide  and 

boron  trifluoride  etherate  (1788) 

7-Oxa-S-lhia-l-Babicyclo{43.0}- 
nonanet 
Synthesis 

-  from  5,6-dihydro-4tf-l,3-thi- 

azines  and  oxiranes  18 

1.2- Oxafliiaiies 
Synthesis 

-  3-(diphenylhydroxymethyl)-l,2- 

oxathiane-2,2-dioxide  from 
6-sultone,  butyllithium,  and 
benzophenone  (1512) 

M«4-Oxatfiiazoles 

Synthesis 

-  5-aryl-2-oxo-l,3,4-oxathiazoles 

from  benzamides  and  trichloro- 
methanesulfenyl  chloride  62S 

1 .4.2- Oxafliiazoles 
Synthesis 

-  2-aminocarbonylimino-l  ,4,2- 
oxathiazoles  from  2-imino-l,4,2- 


oxathiazoles  117 

-  2-amino-l,4,2-oxathiazoles  from 

nitrile  oxides  and  thiocyanate 
anion  117 

-  3,S,S-triaryl-l,4,2-oxathiazole$ 

from  benzonitrile  oxides  and 
thiobenzophenones  378 

-  triphenyl-l,4,2-oxathiazole  from 

thiobenzhydroxamic  acid  and 
diphenyldichloromethane  129 

Reactions 

-  thermal  decomposition  of  3,5,5- 

tiiaryl-l,4,2-oxathiazoles  378 

l,2-Ox^hiolaiie8 

Synthesis 

-  3-alkyl-  and  3-(l-hydroxyalkyl)- 
l,2-oxathiolane-2, 2-dioxides  by 


alkylation  of  7-$ultone  (1512) 

1,3-Oxathioles 

Synthesis 

-  2-alkylimino-l,3-oxathioles 
from  2-alkyliminochloro- 
methanesulfenyl  chlorides  638 

1,2-Oxazoles 

Synthesis 

-  4-acy)-3-aryl-l  ,2-oxazoles  from 

benzonitrile  oxides  and  a,0-un- 
saturated  l)-amino  aldehydes  or 
ketones  433 

-  3-amino-l,2-oxazoles  from  2,3-di- 

bromoalkanoic  acid  nitriles  and 
N-hydroxyurea  (1368) 

-  3-aryl-5-benzoyl-l  ,2-oxazoles 
from  benzoylacetylene  and 
benzhydroximic  acid  chlorides  433 

-  5-benzyl-3-phenyl-l,2-oxazole 

from  diphenylbutadiyne  and 
hydroxylamine  (1511) 

-  S-methyl-l,2-oxazole  from  4- 


dialkylaminobutenynes  and 
hydroxylamine  hydrochloride  (1824) 

-  1,2-oxazolo-steroids  from  stero¬ 

idal  oximes  and  lead(lV)-acetate/ 
iodine  525 

-  5-substituted  3-bromo-l,2-oxa- 

zoles  fr(Hn  1-alkynylmagnesium 
bromides  and  carbonyl  bromide 
oxime  (1783) 

1,3-Oxazoles 

Synthesis 

-  di-  and  trioibstituted  1,3-oxa- 
zoles  from  a-azido  cartwnyl 
compounds,  carboxylic  acid 
chlorides,  and  tripheny4>hos- 

phine  (1642) 

1.2- OxazoUdines 

Synthesis 

-  4-cyano-2-methyl-5-oxo-3- 
phenyl-l,2-oxazolidines  from 
benzaldehyde  methylnitrones 

and  ethyl  cyanoacetate  anion  145 

-  2,3,4 ,5-tetrasubstituted  1,2- 
oxazolidines  from  o.^-unsa- 
turated  carbonyl  compounds 

and  benzaldehyde  nitrones  (1157) 

1.3- OxazaUdines 

Synthesis 

-  3-benzyl-2-oxo-l,3-oxazol- 

idine  from  3-benzyl-2-thiono- 

1,3-oxazolidine  and  propylene 
oxide  (1313) 

-  2-oxo-l,3-oxazolidines  from 

olefins  and  N-(2-chloroalkyl)- 
urethanes  9 

Oxetanes 

Synthesis 

-  2-alkoxyoxetanes  from  a-tosyl- 

oxyme^yl-aldehydes  and 
alcohols  (1143) 

-  3-alkyl-3-halo-2-oxooxetanes 

from  alkylhaloketenes  and  carb¬ 
onyl  compounds  419 

-  3-chloro-2-oxo-4-trichloro- 
methyloxetane  from  chloro- 
acetyl  chloride,  trichloroacet- 
aldehyde,  and  triethylamine  416 

Oxidation 

see  also:  Epoxidation  and  Ozonolyas 

-  anodic  oxidation  of  organic 

compounds  296 

-  base-promoted  oxidation  of 
alkyl  4-nitrobenzenesulfonates 

in  dimethyl  sulfoxide  655 

-  by  electrochemkally  generated 

oxidizing  agents  302 

-  electrochemical  oxidation  (Rev.)  296 

-  epoxidation  of  1-alkenyl  aryl 

sulfones  with  hydrogen  per¬ 
oxide  (1307) 

-  of  acenaphthylene  with  3-chloro- 

perbenzoic  acid  (1435) 

-  of  2/}-acetoxy-3t,  17^ihydroxy- 

androst-4-ene  with  manganese- 
(IV)-oxide  377 

-  of  alcohols  with  dimethyl  sulf¬ 
oxide/acetic  anhydride  74 

-  of  alcohols  with  dimethyl  sulf- 
oxide/dicyclohexylcarbodi- 

imide  70 

-  of  aldazines  aiid  ketazines  with 

peroxyacetic  acid  (1107) 

-  of  aldehydes  and  ketones  with 
hydrogen  peroxide  in  the  pres¬ 
ence  of  ammonia  and  EDTA  (1367) 


-  of  al4>hatic  and  aromatic  sulf¬ 
ides  to  sulfoxides  with  hydrogen 


peroxide/vanadiiun(V)-oxide  (11 09) 

-  of  alkcnes  with  2-sulfoper- 

benzoic  acid  (1682) 

-  of  2-t-alkyl-l,3,2-dioxaborol- 

anes  with  hydrogen  peroxide  (1687) 

-  of  allylic  alcohols  with  chrom- 

ium(^)-oxide  (1 1 16) 

-  of  amines  to  nitroxyl  radicals  192 

-  of  amines  with  potassium  fer^ 

rate  (1617) 

-  of  2ff-benzo{h]thiapyrans  and 

2tf-benzo[h]Mlenapyrans  with 
selenium  dioxide  (1580) 

-  of  N,N'-bis-[l‘phenylalkyl]- 
hydrazincs  to  the  correspond¬ 
ing  diazenes  with  mercuric 

oxide  204 

-  of  N-r-butyl-2-hydroxycarb- 

oxamides  with  chromium(VI)- 
oxide/acetic  acid  538 


-  of  carboxylic  acid  with  hydrogen 
peroxide/methanesulfonic  acid(1357) 


-  of  2-chloroethyl  trifluoro- 

methyl  ether  with  hydrogen 
peroxide  and  with  chromium- 
(VI)-oxide  572 

-  of  2-chloromethylpyridine  to 

the  N-oxide  140 

-  of  l,l'-diacetylferrocene  with 

sodium  hypobromite  (1248) 

-  of  dialkyl  sulfides  with  nitric 

acid  (1734) 

-  of  4,5-diaryl-2-(4-dimethyl- 

aminophenyl)-imidazoles  with 
potassium  permanganate  (1586) 

-  of  1,2-dihydroxyindene  with 

lead(lV)-acetate  423 

-  of  1,2-dithiolanes  with 

hydrogen  peroxide  (1579) 

-  of  furanose  derivatives  with 

ruthenium(VIlI)-oxide  81 


-  of  hydroxy,  alkoxy,  and 

sulfonyloxy  groups  in  sugar 
derivatives  with  combinations 
of  dimethyl  sulfoxide  with 
various  reagents  80 

—  of  hydroxy  groups  in  carbo¬ 
hydrates  with  dimethyl  sulf- 
oxide/dicyclohexylcarbodi- 


imide 

71 

-  of  hydroxy  groups  in  sugar 
derivatives  with  chromium- 
( Vl)-oxide/  pyridine 

84 

-  of  hydroxy  groups  to  keto 
groups  in  sugar  derivatives 
with  manganese(IV)-oxide 

87 

-  of  hydroxy  groups  to  keto 
groups  in  sugar  derivatives 
with  pho^horus  pentoxide/ 
dimethyl  sulfoxide 

78 

-  of  hydroxy  steroids  to  oxo- 
steroids  with  ketene  imines/ 
dimethyl  sulfoxide 

(1303) 

-  of  3-hydroxy-l-trialkylsilyl- 
1-alkynes  with  chromium(VI)- 
oxide  or  potassium  dichrom¬ 
ate 

(1799) 

-  of  2-methyl-2-alkenes  to  2- 
methyl-A^-alkenals  with 
selenium  dioxide 

188 

-  of  methylpyridines  to  pyr- 
idinecarboxylic  acids  with 
chromium(^)-oxide 

31 
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-  of  Olefins  with  Mercuric 

SalU  (Review)  527 

-  of  open-chain  and  cyclic 
hydroxylamine  derivatives 

to  nitroxyl  radicals  190 

-  of  organic  selenides  with 

sodium  metaperiodate  or 
iodobenzene  dichloride  (1688) 

-  of  l-oxo-l,2-dihydroisoquino- 

lines  with  chromic  acid  (1530) 

-  of  4-phenyl-5-thiono-l,2- 

dithiole  with  peracetic  acid  213 

-  of  primary  alcohols  with 
silver(II)-pyridine-2-carb- 

oxylate  (1207) 

-  of  primary  and  secondary 
alcohols  with  potassium 

fenate  (1617) 

-  of  pyridinealdehyde  acetals 
to  the  corresponding  N-oxides 

with  peracetic  acid  (1375) 

-  of  pyrocatechols  with  iodoso- 

benzene  diacetate  (1743) 

-  of  pyrrole  with  hydrogen  per¬ 
oxide  (1243) 

-  of  Reichstein’s  compound  S 

with  triphenyltetrazolium 
diloride  (1314) 

-  of  secondary  alcohols  with 

sodium  dichromate  (1556) 

-  of  4-substituted  1-acylsemi- 

caibazides  vtith  oxygen  (1245) 

-  of  cu- substituted  l-methyl- 
1,2, 3 'triazoles  with  peracetic 

acid  (1646) 

-  of  sulfenyl  chlorides  with 

halogen  564 

-  of  sulfenyl  chlorides  with 

hydrogen  peroxide  564 

-  of  2tf-thiachromenes  and  2H- 

selenachromenes  with  chromium- 
(VI)-oxide  (1589) 

-  of  thiohydroxamic  acids  and 

derivatives  thereof  127 

-  of  triarylmethanes  with 

alkaline  potassium  per¬ 
manganate  (1598) 

-  one-electron  oxidation  with 

nitroxyls  404 

-  oxidation-acetylation  of  alde¬ 

hyde  arylhydrazones  with 
lead(rVVacetate  (1564) 


-  N-oxidation  of  tertiary  amines 

with  3-chloroperbenzoic  acid  (1193) 

-  oxidative  cleavage  of  benz- 

hydryl  ethers  with  chromyl 
chloride  (1208) 

-  oxidative  coupling  (C-C-  and 
C-O)  of  aldehydes  using  mang- 
anese(IV)-oxide  or  lead(IV)- 

oxide  (1239) 

-  palladium-catalyzed  oxidation 

of  alkenes  in  the  presence  of 
alcohols  (1558) 

-  photochemical  oxidation  of 

sugar  derivatives  87 

-  Selected  Methods  of  Oxidation 

in  Carbohydrate  Chemistry  (Rev.)  70 

-  selective  oxidation  of  diols  to 
hydroxy-ketones  with  silver 


carbonate  on  celite 

(1474) 

Oxidation  Inhibitors 

-  nitroxyls 

406 

Oxidative  C-C  Qeavage 

-  of  N-acylserine  derivatives 

witli  lead(IV)-acetate 

(1281) 

-  of  4-r-butylphenols  with 

thallium(lll)-acetate  to  give 
p-benzoquinones  (1473) 

-  oxidative  fragmentation  of 
polycyclic  tertiary  alcohols 
with  lead(lV)-acetate/iodine 

or  mercuric  oxide/io^e  520 

-  ring  cleavage  of  2-alkylidene- 

cyclopentanones  with  alcoholic 
alkaline  hydroperoxide  (1135) 

Oxidative  C-C  Coupling 

-  of  aldehydes  (C-C  and  C-O 

coupling)  with  manganese(IV)- 
oxide  or  lead(IV)-oxide  (1239) 

-  of  benzenes  to  b^henyls 

with  ethylene-palladium  chlor- 
ide/silver  nitrate  (1392) 

-  of  2,6-disubstituted  phenols 

with  amyl  nit;ite  (1696) 

Oxidative  CjrancdiydiiiiCyano 
Ketone  Rearrangement 

-  in  the  steroid  series  using 

lead(I  V)-aoetate/iodine  518 

Oxidatira  Cyclizatkm 

-  of  alq>hatic  alcbhols  with 

mercuric  oxide/iodine  515 

-  of  aryl-  and  acylhydrazones 

with  lead(IV>acetate  (1513) 

-  of  4-  and  5-arylhydrazono- 

carboxylic  acids  with 
lead(IV)-acetate  (1133) 

-  of  |3-aryl-a-mercaptoacrylic 

acids  with  chlorine  (1514) 

-  of  diprimary  1,4-,  1,5-,  and 

1,6-diols  with  silver  carb¬ 
onate  on  celite  (1636) 

-  of  ketone  thiosemicarbazones 

with  manganese(IV)-oxide  (1447) 

-  of  ketone  thiosemicarbazones 

with  oxygen/alumina  (1445) 

-  of  2-methyl-5-nitrobenzene- 

sulfonamide  with  chromium- 
(VI)-oxide/sulfuTic  acid  (1436) 

N-O^es 

see  also:  Azine  Monoxidet, 

Azoxy  Compounds,  Nitrile 
Oxides,  Nitrones,  and 
Nitrosoalkanes  (Dimers) 

Synthesis 

-  3-acetyl-2-methylquinoline- 

1 -oxide  by  electrochemical 
reduction  of  3-(2-nitrobenzyl- 
idene)-pentanedione  289 

-  2-amino-l,3-thiazole-3-oxides 

(or  their  tautomeric  forms) 
from  a-chlorooximes  and 
thiocyanate  ion  117 

-  3-arylazo-(benzo[h]-l,2-oxazole>> 

1-oxides  from  2-nitrobenzaldehyde 
arylhydrazones  and  lead(rV)- 
acetate  (1513) 

-  2-chloromethylpyridine-N-oxide 
from  2-chloromethylpyridine  and 
hydrogen  peroxide/acetic  acid  140 

-  3,4-d4>henyl-l,2,5-oxadiazole-2- 
oxide  (diphenylfuroxan)  by  di¬ 
merization  of  benzonitiile 

oxide  (1788) 

-  3,5-d4>henyl-l,2,4-oxadiazole- 

4-oxide  from  1-dimethylamino- 
l,3-d9henyl-3-oxopropene  and 
benzonitrile  oxide  433 

-  imidazole-3-oxides  from  a- 

oximino-ketones  and  benz- 
aldimines  (1789) 


-  2-merci^toimidazole-3-oxkles 
(or  their  tautomeric  forms) 
from  a-aminooximes  and 

0-ethyl  thiochlorocarbonate  120 

-  2-meraq>to-l,3-thiazole-3- 
oxides  (or  their  tautomeric 
forms)  from  a-chlorooximes 

and  potassium  ethyl  xanthate  117 

-  N-oxidopyridinealdehyde 
acetak  from  pyridinealdehyde 
acetak  and  peracetic  acid  (1375) 

-  tertiary  amines  oxides  from 

tertiary  amines  and  3-chloro¬ 
perbenzoic  acid  (1193) 

Deoxygenation 

-  of  tertiary  amine  oxides  with 

iron  pentacarbonyl  (1397) 

Reactions 

-  addition  of  alkyl  acetylene- 
carboxylates  and  of  benzyne 
to  3,4-dihydroisoquinoline-2- 

oxide  (1163) 

-  of  2-chloromethylpyridine-N- 

oxide  with  nucleophilic  agents  140 

-  of  2-halopyridine-N-oxides  with 

hydrosulfide  ion,  sulfide  ion, 
thiokte  ion,  or  thiourea  116 

-  of  2-methylpyridine-N-oxides 

with  acetic  anhydride  (1650) 

-  of  pyridine-N-oxide  with  aryl 

isocyanates  (1166) 

Oximes 

Synthesis 

-  aldehyde  0-acylcarbamoyl- 
oximes  from  acyl  isocyanates 

and  aromatic  aldoximes  (1769) 

-  a-methylene-oximes  from 
a-chloroalkyl  ketoximes  or 
vfc-chloronitrosoalkanes  and 
dimethyloxosulfonium 

methylid  (1700) 

-  a-oximinoaUcynes  from 

hydroximic  acid  chlorides 
and  1-alkynylmagnesium 
bromides  (1300) 

Reactions 

-  of  0,0 -unsaturated  oximes  of 

the  steroid  series  with  lead(IV)- 
acetate/iodine  525 

-  reductive  cleavage  of  O-ocetyl- 

ketoximes  with  chromium(II)- 
acetate  (1749) 

Oxiranes 

Synthesis 

-  minf-2-alkyl(aryl>3-aryl- 

sulfonooxiranes  (trans-a,fi- 
epoxysulfones)  from  1 -alkenyl 
aryl  sulfones  and  hydrogen 
peroxide  (1307) 

-  arykulfonooxiranes  from  aryl 

1- haloalkyl  sulfones  and 

aldehydes  or  ketones  (1142) 

-  cyanooxiranes  (a,0epoxy 
nitriles)  from  a-hido4cetones 

and  sodium  cyanide  (1304) 

-  dialkyl  epoxyethylphoq>honates 
from  diethyl  phosphite  and 
chloroacetaldehyde  via  dialkyl 

2- chloro-l-hydroxyethylphos- 

phonates  27 

-  fluoromethyloxirane  (epifluoro- 
hydrin)  from  l,3-difluoro-2- 
propanol  and  s^ium  hydride  646 

-  from  olefins,  dimethylform- 

amide,  and  chlorine  via  2-chloro- 
alkyl  formates  (1822) 
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-  methyloxirane  from  ptopene 

and  aqueous  inoiganic  h^des 
(electrochemically)  302 

-  steieoq>ecilk  synthesis  from 
a-chloro  ketones  and  Grig- 

nard  reagents  185 

Reactiotu 

-  of  l-bromoethyI-2,2-dimethyl- 
oxirane  with  acetophenones  (1100) 

-  of  epoxycyclobexane  with  hydro¬ 


gen  fluoride  (1101) 

-  of  fluoromethyloxirane  with 

nuclec^hilic  components  646 

-  of  propylene  oxide  (methyl¬ 

oxirane)  with  thiocarbonyl 
compounds  (1313) 

Oxoaik;^tk>n 

-  a-acetylation  of  alkyl  ketones 

with  acetic  anhydride  in  the 
presence  of  boron  trifluoride- 
triacetic  acid  (1477) 

-  ethyl  a,a-dichlorO'^xocarb- 
oxylates  from  ethyl  trichloro- 
acetate,  zinc,  and  carboxylic 

acid  anhydrides  (1128) 


-  formylation  and  acetylation  of 
ethyl  pyrrole-2-thiocarboxylate 
with  dichloromethyl  methyl 
ether  or  acetic  anhydride,  re¬ 
spectively,  under  Friedel- 

Cbrafts  conditions  (1508) 

-  1-oxoalkylation  of  aromatic 
compounds  under  Friedel- 

Crafts  conditions  455 

-  a-<l-oxoalkylation)  of  carb¬ 

oxyl  group-protected  2-cyano- 
ethylmalonic  add  (1355) 

-  C-(i-oxoalkylation)  of  phenols 

with  alkanok  adds  (1115) 

-  1-oxoalkylation  of  quinoline- 
diazonium  salts  with  ald- 

oximes  (1387) 

-  /H  1-oxoalkylation)  of  a,0-un- 

saturated  ketones  with  ^yl- 
or  aryllithium  compounds  and 
nickel  tetracarbonyl  63 

Ozonolyais 

-  of  indene  423 

Penicllins 

Synthesis 

-  6-aminopenicillanic  add  from 

benzylpenicillin  (1301) 

Peptides 

Synthesis 

-  a  new  reactor  for  the  Merri- 

field  synthesis  319 

-  by  the  soluble-polymer 

technique  (1843) 

-  di-  and  oligopeptides  from 

amino  acids  or  oligopeptides, 
trq>henylphosphine,  and  bis- 
[2-pyridyl]  disulfide  (1531) 

-  modified  Merrifield  synthesis 

using  N-ethoxycarbonyl-2- 
ethoxy-1 ,2-dihydroquinoline 
for  preparii^  activated 
Boo-amino  adds  in  atu  321 

-  peptide  coupling  of  amino 
acid  esters  in  alcoholic  solution 
in  the  presence  of  copper(Il)- 
chloride  and  triethylamine  (1291) 

-  peptide  coupling  using  amino 

acid  4-pyridylmethyl  esters  (1667) 

-  peptide  coupling  without 
racemization  via  the  mixed 
anhydrides  of  amino  acids 


and  2-methylpropanoic  or 
3-methylbutanoic  add  (1844) 

-  use  of  a  polystyrene  ester  as 
a  carboxyl  group-activating 

agent  in  peptide  synthesis  (1296) 
Reactions 

-  N-trichloroacetylation  with 

hexachloroacetone  (1284) 

-  spin-labelling  with  nitroxyls  414 
Peto^catboKylic  Adda 

Synthesis 

-  crystalline  dissymmetric  per- 
acids  by  oxidation  of  the  cor- 
req>onding  carboxylic  adds 

with  hydrogen  peroxide/methane- 
sulfonic  acid  (1357) 

Phenaleno{6]thk>plienium  Salta 
Synthesis 

-  6^ethoxyphenaleno[6]thio- 

phenium  perchlorates  from 
2-methoxy-l-(morphoiino-2- 
thienylmethy  l)-naphthalenes , 
trityl  perchlorate,  and  per¬ 
chloric  acid  (1690) 

Phenanfliridines 

Synthesis 

-  phenanthridine  from  2-aminobi- 
phenyl  by  metallation,  carb- 
oxylation,  and  reduction  (1799) 

-  6-substituted  pheiumthridines 
frmn  o-bq>henylyl  ketoximes 

in  liquid  sulfur  dioxide  643 

Reactions 

-  of  halonitrophenanthridines  with 

ethanolamine  592 

Phenols 

Synthesis 

-  4-aminophenol  by  electro¬ 

chemical  reduction  of  4-nitro- 
phenol  288 

-  2-benzylphenols  from  2-methyl- 

diphenyl  ethers  by  thermal  re¬ 
arrangement  (1189) 

-  o^'-dichloro-bis-phenols  from 

bis-phenols  and  sulfuryl  chlor¬ 
ide  in  the  presence  of  thio- 
glycolic  acid  (1606) 

-  dihydroxybiphenyls  (bi- 

phenob)  from  alkylphenols 
and  halophenob  with  irradia¬ 
tion  28 

-  esters  of  pentahydroxybenzene 

from  myo-inositol  and  carb¬ 
oxylic  add  anhydrides  (1235) 

-  34iydroxyfluoranthene  from 
fluoranthene  and  lead(IV)- 

acetate  (1548) 

-  1-hydroxyn^hthalenes  from 

ethyl  2-cyano-3-phenyl-A^-buteno- 
ates  or  diethyl  phenylisopropyl- 
idenemalonates  (1110) 

-  4-hydroxy-4'-siloxy-3,5,3',5'- 
tetra-r-butylb^henyb  from 
3,5,3',5'-tetra-r-butyl-p-di- 
phenoquinone  and  oigano- 

silanes  (1118) 

-  2-naphthol  by  cleavage  of 

2-methoxynaphthalene  with 
lithium  iodide  (1338) 

-  nitrotrifluoromethylphenols 

from  chloronitrot^uoro- 
methylbenzenes  and  sodium 
hydroxide  (1546) 

Reactions 

-  C-acylation  with  carboxylic 

adds  (1115) 


-  chlorination  of  bis-phenob 
with  sulfuryl  chloride  in  the 
presence  of  thioglycolic  acid  (1606) 

-  rearrangement  of  alkylphenob 
under  Friedel-Crafts  condu 

tions  471,474 

Phenofliiaziiies 
Synthesis 

-  trimethyl  phenothiazine- 
orthocarboxylates  from  tri- 
fluoromethylphenothiazines 

and  methanol  (1388) 

Phoq>hine  Oxides 
Synthesis 

-  0,N-acetab  of  diphenylformyl- 
phosphine  oxide  from  diphenyl- 
phosphine  oxide  and  dimethyl- 
formamide  dimethyl  acetal  (1201) 

-  dialkyl(aryl)-(l-cyano-l-alkenyl)- 
phosphine  oxides  from  the  cor¬ 
responding  cyanomethylphos- 
phine  oxides  and  aldehydes  (1777) 

-  dialkyl-(2-nitrophenyl)-phos- 

phine  oxides  from  alkyl  dial- 
kanephosphinates  and  o-dini- 
trobenzenes  (1503) 

Phosphines 

Synthesis 

-  l-alkynyldialky4>ho^hines  from 

diethyl  phosphorochloridite, 
lithium  acetylenides,  and  alkyl- 
magnesium  halides  (1572) 

Phosphink  Add  Derivatives 
Synthesis 

-  dithiophosphinic  acid  anhy¬ 
drides  from  thiophosphinous 

ar  ids  and  morpholine-N-sulfenyl 
ciiloride  (1214) 

Phosphinous  Add  Derivatives 
Synthesis 

-  diaralkylphosphinous  acid 

halides  by  thermal  dbpropor- 
tionation  of  aralkylphosphonous 
acid  dihalides  (1502) 

Phoq>honk  Acid  Derivatives 
Synthesis 

-  0,N-acetals  of  formylphoq>honic 

acid  esters  (1201) 

-  alkyl  r-butylperoxy  alkanephos- 

phonates  from  alkyl  alkanephos- 
phonochloridates  and  r-butyl 
hydroperoxide  144 

-  dialkyl  acetylenephosphonates 
from  chloroethynyltrimethyl- 
silane  and  trialkyl  phosphites  (1 141) 

-  dialkyl  2,2-dialkoxycarbonyl- 

ethyl-  or  2-alkoxycarbonyl-2- 
cyanoethylphosphosphonates 
from  malonic  acid  derivatives, 
aldehydes,  and  trialkyl  phos¬ 
phites  (1775) 

-  dialkyl  epoxyethylphosphon- 

ates  from  diethyl  phosphite  and 
chloroacetaldehyde  via  dialkyl 
2-chloro-l-hydroxyethylphos- 
phonates  27 

-  dialkyl  2-nitrobenzenephos- 
phonates  from  o-dinitrobenz- 

enes  and  trialkyl  phosphites  (1503) 

-  dialkyl  trimethybilylacetyl- 

ene  phosphonates  (1141) 

-  diethyl  1-cyano-l-alkene-l- 

phosphonates  from  aldehydes 
and  diethyl  cyanomethanephos- 
phonate  (1777) 

-  ethyl  0,0-diethylphosphono- 
5-fluoro-4-hydroxypentanoate 
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from  ethyl  0,0-diethyIphos- 
phonoacetate  and  epifluoro- 
hydrin  646 

-  -unsaturated  phosphonic  acid 

esters  from  vinyl  halides  and 
trialkyl  phosphites  (1778) 

Phoiphonhun  Salta 

Synthesis 

-  triphenylphosphonium-dimethyl- 

sulfoniomethylid  chlorides  from 
dimethyl  sulfide,  N-chlorosuc- 
cinimide,  and  alkylidenetriphenyl- 
phosphoranes  431 

Phoaphonometliylation 

-  of  malonic  esters  and  cyanoacetic 

esters  with  aldehydes  and  trialkyl 
phosphites  (1775) 

Pho^>honoua  Acid  Derivatives 

Synthesis 

-  1-hydrazinoalkanephosphonous 

acids  from  arylhy^azines, 
hypophosphorous  acid,  and 
aldehydes  or  ketones  (1249) 

-  1-hydrazinoalkanephosphonous 

acids  from  hydrazones  and 
hypophosphorous  acid  (1249) 

Phoaphonylation 

-  of  chloroethynyltrimethylsilane 

with  trialkyl  phosphites  (1141) 

Phosphoranes 

Synthesis 

-  1-methylthioalkylidenetri- 

phenylphosphoranes  from  di¬ 
methyl  sulfide,  N-«hlorosuccin- 
imide,  and  alkylidenetriphenyl- 
phosphoranes  (2  steps)  431 

Pho^>hoiic  Acid  Derivatives 

Synthesis 

-  alkyl  0,0-dialkylphosphoryl 

disulfides  from  0,0,0-tria^yl 
thiophosphates  and  alkane- 
sulfenyl  chlorides  582 

-  O-alkyl  selenophosphorodiamid- 

ates  from  alkyl  phosphorodi- 
amidites  and  selenium  (1774) 

-  4-f-butylcyclohexyl  N,N'-dicyclo- 

hexylphosphorodiamidate  from 
the  dichloridate  and  cyclohexyl- 
amine  649 

-  4-r-butylcyclohexyl  morphol- 
idopho^ihorochloridate  from 

the  dichloridate  and  morpholine  649 

-  dialkyl  N,N-dichlorophosphoro- 

amidates  from  dialkyl  phosphoro- 
amidates  and  chlorine  (1773) 

-  diethyl  N-(2-bromoalkyl)-phos- 
phoroamidates  from  diethyl 
N,N-dibromophosphoroamidate 

and  1-alkenes  323 

-  diethyl  N,N-dibromophosphoro- 

amidates  from  diethyl  phosphoro- 
amidate  and  bromine  323 

-  N-(0,0-dialkylphosphono)-a- 

amino  acid  esters  from  a-amino 
acid  esters  and  dialkyl  phos¬ 
phites  (1293) 

-  isocyanates  of  0,0-dialkylphos- 

phoric  and  0,0-dialkylthiophos- 
phoric  acids  from  0,C)-dialkyl 
phosphoroamidates  or  thiophos- 
phoroamidates  and  carbonyl 
chloride  (1430) 

-  mixed  anhydrides  of  0,C)-dialkyl- 

thiophosphoric  acid  and  O-alkyl- 
phosphonic  acids  583 


-  phosphoipdichloridates  of  steroid 

alcohols  and  of  t-butylcyclohex- 
anol  by  phosphorylation  of  the 
alcohols  with  phosphorus  oxy- 
chloride/triethylamine  649 

-  potassium  N-(0,0-dialkylphos- 
phono)-  and  N-(0,0-dudkylthio- 
phosphono)-dithiocarbamates 
f^rom  0,0-dialkylphosphoryl- 
and  0,0-dialkylthiophosphoryl 
isothiocyanates,  respectively  (1309) 

Application 

-  of  dialkyl  N-alkylphoq>horo- 

amidates  in  the  alkylation  of 
arenes  203 

Phoqrhoric  Acid  Esters 
Synthesis 

-  S-alkyl  and  S-aryl  0,0-dialkyl 

thiophosphates  from  trialkyl 
phosphites  and  alkane-  or 
arenesulfenyl  chlorides  583 

-  l,2-di-0-acylglycerol-3-phos- 

phates  from  1,2-0-isopropyl- 
ideneglycerol  (5  steps)  (1240) 

-  mixed  diesters  of  phosphoric 
acid  from  alkyl  or  aryl  2- 
chloromethyl-4-nitrophenyl 
hydrogen  phosphate,  alco¬ 
hols  or  phenols,  and  pyridine  (1776) 

Application 

-  in  Friedel-Crafts  alkylations  142 

Phosphorous  Acid  Derivatives 
Synthesis 

-  2-ammonioethyl  2-chloroethyl 
phosphite  chloride  from  2- 
chloro-1 ,3,2-dioxaphosphoi- 

ane  and  2-aminoethanol  (1360) 
Application 

-  in  the  N-phosphorylation  of 

amino  acid  esters  (1293) 

-  in  Friedel-Crafts  alkylations  142 

Phoqihoiylation 

-  N-phosphorylation  of  a-amino 

acid  esters  with  dialkyl  phos¬ 
phites  (1293) 

-  O-phosphorylation  of  cyclic 
alcohols  with  phosphorus 

oxy  chloride/ triethylamine  649 

Phtha^  Acids  and  Derivatives 
Synthesis 

-  3-methylphthalic  acid  from 

3-methylbenzoyl  isothio¬ 
cyanate  464 

-  substituted  phthalodinitriles 

from  tetrasubstituted  cyclo- 
pentadienones  and  chloro- 
maleodinitrile  (1495) 

Phthalimides 

Synthesis 

-  N-hexylthiophthalimide  from 
hexylmercaptan,  chlorine, 

and  phthalimide  625 

Phthalimidines 
see:  Dihydroisobtdoles 
Piperidines 
Synthesis 

-  3,5-dimethylpiperidine  by 
reduction  of  2,4-dimethyl- 
glutardiamide  with  lithium 

alanate  213 

-  N-(3-fluoro-2-hydroxypropyl)- 

piperidine  from  piperidine  and 
epifluorohydrin  646 

Plasma-Chemical  Reactions 

-  of  methylbenzonitriles  426 
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Polyenes 

Non-conjugated  Polyenes, 
see;  Alkenes 
Polyenynes 
Synthesis 

-  demethylcarotinoids  from 
7,8-dibromobicyclo[4.2.0]- 
octa-2,4-diene  and  1-alkynyl- 


magnesium  halides  218 

Polymerization 

-  cationic  polymerization  reac¬ 
tions  in  liquid  sulfur  dioxide  645 

-  of  styrene  in  liquid  sulfur  di¬ 
oxide  645 

-  of  N-vinylcarbazole  in  liquid 
sulfur  dioxide  in  the  presence 

of  oxygen  645 

Polymeriution  Inhibitors 

-  nitroxyls  406 

Protective  Groups 

Introduction 

-  carboxyl-group  protection  by 


conversion  to  the  4,4-dimethyl- 
l,3-oxazolin-2-yl  moiety  with 
2-amino-2-methylpropanol  (1353) 

-  of  the  carboxyl-protecting  2- 

(4-nitrophenyithio)-group  into 
amino  acids  (1715) 

-  of  the  carboxyl-protecting 
4-pyridylmethyl  group  into 
N-benzyloxycarbonylamino 

acids  (1667) 

-  of  the  N-protecting  4-methoxy- 

benzyloxycarbonyl  group  by 
reaction  of  amino  acids  with 
4-methoxybenzyl  2,4,5-tri- 
chlorophenyl  carbonate  (1295) 

-  of  the  N^rotecting  4-meth- 
oxybenzyloxycarbonyl  group 
using  4-methoxybenzyl 
chlorocarbonate  (1280),  (1290) 

-  of  the  N-protecting  trichloro- 

acetyl  group  into  a-amino 
acids  and  peptides  using  hexa- 
chloroacetone  (1284) 

Cleavage 

-  of  the  carboxyl-protecting 
2-(4-nitrophenylthio)-ethyl 

group  in  peptide  synthesis  (1715) 

-  of  the  N-protecting  piper- 

idinooxycarbonyl  group  (1841) 

-  of  the  N-protecting  tri- 

chloroacetyl  group  in  pep¬ 
tide  synthesis  (1289) 

-  reductive  deblocking  of  N- 

(o-nitrophcnoxyacyl)-amino- 
carboxylic  acid  esters  (1298) 

-  removal  of  the  N-protecting 
r-butoxycarbonyl  group  with 
boron  trifluoride  etherate  in 

acetic  acid  (1712) 

Application 

-  of  carboxyl  group  protection 

with  2-amino-2-methylpro- 
panol  in  the  Grignardation  of 
4-bromobenzoic  acid  (1353) 

-  of  carboxyl  group  protection 
with  dihydro-4#-pyran  in  the 
a-alkylation  of  alkylmalonic 

acids  (1355) 

-  of  the  carboxyl  -protecting 
2-(4-nitrophenylthio)-ethyl 

group  in  peptide  synthesis  (1715) 

-  of  the  N-piperidinooxycarb- 

onyl  group  as  an  N-protecting 
group  in  peptide  synthesis  (1841) 
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-  the  2-(a-pyndylethyl)  group  as 

a  phosphate-protecting  group  (1178) 
Pilna  Renctkm 

-  of  1-alkenes  with  form¬ 
aldehyde  (14S2) 

Purines 

Synthesis 

-  8-aminopurine  hydrochloride 

from  S,6-diamin^-methylpyr- 
imidine  and  S^-dimethyl  N- 
tosyldithiocarbimidate  (1801) 

Pyncoles 

Synthesis 

-  4-acyl-S-hydroxypyrazoles 

from  4-«cyl-5-oxo-4,5-dihydro- 
1,2-oxazoles  and  hydrazines  216 

-  3-aIkylpyrazoies  from  coiyugated 

diynes  and  hydrazine  (1510) 

-  1,3-disubstituted  S-cyanopyra- 

zoles  from  aldehyde  arylhydrazones 
and  lead(IV)-acetate  (1513) 

-  3-methylpyrazoles  from  4-dialkyl- 

aminobutenynes  and  hydrazine 
derivatives  (1824) 

-  substituted  S-aminopyrazoles 
from  or  A^-alkenoic  acid 
nitriles,  hydrazine,  and  aldehydes 

or  ketones  (1639) 

-  3-substituted  4-hydroxypyr- 
azcde-S-carboxylk.  acid  esters 

by  Dieckmann  cyclization  (1828) 

PyrazoUdinea 
Synthesis 

-  polysubstitued  pyrazolidines  by 

reduction  of  pyrazolinium 
chlorides  (1 146) 

-  polysubstituted  pyrazolidines 

from  N,N'-disubstituted  hy¬ 
drazines  and  0,/) -unsaturated 
ketones  (1146) 

-  3-substituted  2-acyl-l-methyl- 

pyrazolidines  from  1-alkenes, 
aldehydes,  and  N-acyl-N'-me^yl- 
hydrazines  (1643) 

Pynzolines 

Synthesis 

-  4-acyl-5-oxo-d?-pyrazoiines  from 

4- acyl-5-oxo-4 ,5-dihy(lro-l  ,2- 

oxazoles  and  hydrazines  216 

-  3-amino-S-oxo-A^i>yrazolines 

from  a-chloro-^-chlorocarbonyl 
enamines  and  hydrazines  (1509) 

-  3,4,5-tribenzoyl-d?-pyrazolines 
from  /raiu-l,2-<libenzoyiethyl- 
ene  and  c,^-diazoacetophen- 

ones  (1230) 

Reactions 

-  photobromiiution  of  1-acetyl- 

5- oxo-3,4,4-trimethylpyrazoline 
with  N-bromosuccinimide  fol¬ 
lowed  by  hydrolytic  ring 

cleavage  (1125) 

l^rrazoliiiinm  Salts 
Synthesis 

-  polysubstituted  pyrazolinium 

chlorides  from  N,N'-disubstituted 
hydrazines  and  a,/}-unsaturated 
ketones  (1146) 

Reactions 

-  reduction  of  pyrazolinium 
chlorides  with  lithium  alarute 

or  sodium  boranate  (1146) 

Pyiidazi^3,2-c]-l  ,2,4-tiiaziMa 
Synthesis 

-  4tf-pyridazino[3,2-c)-l,2,4-tri- 
azines  from  3-hydrazinopyr- 
idazines  and  a-faalo  ketones 


or  bromoacetaldehyde  di¬ 
ethyl  acetal  (1833) 

Pyiidines 
Synthesis 

-  2-acetoxymethylpyridines  from 

2-methylpyridine-l-oxides  and 
acetic  anhydride  (1650) 

-  3-alkylpyridines  from  pyridine, 
lithium  alanate,  and  alkyl 

halides  (1651) 

-  2-anilinopyridines  from  pyr- 

idine-N-oxide  and  phenyl  iso¬ 
cyanates  (1166) 

-  3-aryltetrachloropyridines  from 
4-methoxytetrachloropyridine 

and  aryllithium  compounds  (1594) 

-  4-aryl-2,3,6-trichloropyridines 
from  4-aryltetrachloropyridines 

and  butyUithium  (1657) 

-  3-bromopyridine  from  pyridine, 

lithium  alanate,  and  bromine  (1651) 

-  by  deoxygenation  of  pyridine 
N-oxides  with  iron  pentacarb- 

onyl  (1397) 

-  3-chloropyridines  from  pyrroles 

and  sodium  trichloroacetate  (1170) 

-  2,3-diaminopyridine  from  3- 

bromopyridine  (3  steps)  (1377) 

-  2-guanyithiopyridine  N-oxides 
from  2-halopyridine  N-oxides 

and  thiourea  116 

-  a-hetero-substituted  2-methyl- 

pyridine- 1 -oxides  from  2-chloro- 
methylpyridine-l-oxides  140 

-  2-mercaptopyridine  N-oxides 

from  2-halopyridine  N-oxides  and 
sulfide  anion  116 

-  N-oxidopyridinealdehyde 

acetals  by  oxidation  of  pyr- 
idinealdehyde  acetals  with 
peracetic  acid  (1375) 

-  2,3-polymethylenepyridines 

from  cycloalkanones  and  d- 
aminoacroleins  (1374) 

-  pyridinecarboxylic  acids  by 

oxidation  of  methylpyridines  31 

-  2,3,5-trialkylpyridines  from 

1-nitroalkanes  and  carbon 
monoxide  (1798) 

Reactions 

-  deoxygenation  of  pyridine 
N-oxides  with  iron  pentacarb- 

onyl  (1397) 

-  of  2-chloromethylpyridine-l- 

oxide  with  nucleophiles  140 

Pytidinium  Salts 
Synthesis 

-  1-benzylthiomethylpyridinium 

tosylate  205 

-  N-dialkoxymethylpyridinium 

tetrafluoroborates  from  dialk- 
oxymethylium  tetrafluorobor¬ 
ates  and  pyridine  312 

-  N-(2-iodoalkyl)-pyridinium  ni¬ 

trates  from  alkenes,  iodbnium 
nitrate,  and  pyridine  (1236) 

Pyiido{2,3-c]carbazoles 

Synthesis 

-  7tf-pyrido[2,3-c]carbazole  by 

irradiation  of  l-<2-inddlyl)-2- 
(2^yridyl)-ethylene  254 

iViido[3,2-e]caibazoles 

Synthesis 

-  7/f-pyrido[3,2-c]carbazole  by 

irradiation  of  l-(2-indolyl)-2- 
(3-pyridyl)-ethylene  254 


^rrido[3,4-c]cafbazoies 

Synthesis 

-  7tf-pyrido[3,4-c]carbazole  by 

irradiation  of  l-(2-indolyl)-2- 
(3-pyridyl)-ethylene  254 

Pyrido[4,3-c]  carbazolea 

-  7^-pyrido[  4,3-c]carbazole  by 

irradiation  of  l-(2-indolyl)-2- 
(4-pyridyl)-ethylene  254 

Pyi^Wnea 

Synthesis 

-  4-acylamino-2-hydroxypyr- 
imidines  [N(4)-acylcytosines] 
from  4-amino-2-hydroxypyr- 
imidine  and  0,N-diacyl-N- 
ethoxycarbonylhydroxyl- 

amines  (1596) 

-  5-amino-2-arylpyrim!dine-4- 

carboxylic  acid  esters  and  N- 
alkylamides  from  2-aryl-8-oxo- 

6-trifluoromethyl-8ff-4)yrimido- 
[5,4-</]-l,3-oxazines)  and  alco¬ 
hols  or  primary  amines,  re¬ 
spectively  (1260) 

-  2-(4-aminobenzenesulfonyl- 

amino)-4-methylpyrimidine 
from  4-dialkylaminobutenynes 
and  N-(4-aminobenzenesu]fonyl)- 
guanidine  (1824) 

-  4-aminocarbonyl-2,5,6-trichloro- 

pyrimidine  frcmi  4-aminocarb- 
onyl-2,6-dihydroxy-5-nitropyr- 
imidine  and  phosphorus  oxy¬ 
chloride  (1255) 

-  2-amino-  and  2-hydroxy-6-methyl- 
4-(2-thienyl>i>yrimidines  from  2- 
acetoacetylthiophenes  and  urea 

or  guanidine,  respectively  (145 1) 

-  5-ethoxycarbonyl-4-methyl-2- 

(4-nitrobenzamido>-pyrimidine 
from  ethyl-2-formyl-3-oxobut- 
anoate  and  N-(4-nitrobenzoyl)- 
guanidine  (1370) 

-  4-methylhydroxylamino-2- 

pheny)pyrimidine-5-carb- 
oxamides  from  ethyl  4-chloro-2- 
phenylpyrimidine-5-carboxylate, 
methylhydroxylamine,  and  pri¬ 
mary  or  secondary  amines  (1172) 

Pyrimido[5,4-<f  ]-l  ,3-oxazines 
Synthesis 

-  2-aryl-8-oxo-6-trifluoromethyl- 
8tf-4>y  rimido[5 ,4-<f  ]-l  ,3  -oxa- 
zine^  from  5-amino-2-aryl- 
pyrimidine-4-carboxylic  acid 

and  trifluoroacetic  anhydride  (1260) 
a-Pyrons 
Synthesis 

-  6-dichloromethyl-<i-pyrons  from 

6-trichloromethyl-o-pytons  and 
tributylstannane  (1372) 

-  6-methyl-a-pyrons  by  dechlorina¬ 
tion  of  6-trichloromethyl-a-pyr- 

ons  with  zinc/acetic  acid  (1372) 

Reactions 

-  of  6-trichloromethyl-a-pyrons 

with  various  reducing  agents  (1372) 
r-Pyioiu 
Synthesis 

-  2-amino-6-methyl^pyrons 

from  ynamines  and  diketene  (1371) 
Pyrroles 
Synthesis 

-  4,5-disubstituted  3-ethoxycarb- 
onyl-2-methylpyrroles  from 
enediol  bis-{trimethylsilyl 
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ethers]  and  ethyl  3-amino- 
crotonates  25 1 

-  ethyl  4-fonnyl-  and  4-acetyl- 
pyrrole-2-thiocarboxylates  from 
ethyl  pyrrole-2-thiocarboxylate, 
dichloromethyl  methyl  ether  or 
acetic  anhydride,  respectively, 

and  aluminum  chloride  (1508) 

-  3-formyl-  and  3-acetylpyrrole 

from  ethyl  4-formyl(4-acetyl)- 
pyrrole-2-thiocarboxylate  (1508) 

-  1-phenylpyrroles  by  irradiation 

of  2-phenyl-2,3-dihydro-6/f-l  ,2- 
oxazines  (1363) 

-  symmetrically  substituted  1- 
methylpyrroles  from  enoliz- 
able  ketones  and  their  methyl- 


hydrazones  (1584) 

PyrroUdines 
Synthesis 

-  2-alkyl-l-r-butylpyrrolidines 

from  alkanoic  acid  N-r-butyl- 
N-chloroamides  7 

-  1-alkylpynolidines  from 

N-chloroamines  2 

-  2-allylidene-l-methyl-5-oxopyr- 

rolidine  from  N-methylsuccin- 
imide  and  allylmagnesium 
bromide  351 

Pynolo{3,2-c]pyrkline8 

Synthesis 

-  l/f-pyrrolo[3,2-c]pyridines 

from  4-pyridylhydrazones  (1158) 


Pynt)lo{2,3-d  jpyrimidines 
Synthesis 

-  6-methyl-7//-^yrrolo[2,3-</]- 

pyrimidines)  from  5-acetonyl- 
4-chloropyrimidines  and  am¬ 
monia  or  primary  amines  (1264) 

-  7/f-pyrrol^2,3-</Jpyr- 
imidines  from  4-pyrimidyl- 
hydrazones  and  aldehydes 

or  ketones  (1173) 

p-Quaterphenyls 

Synthesis 

-  2,2'-dimethyl-p-quaterphenyl 
from  4,4'-diamino-2,2'-dimeth- 
ylbiphenyl  dihydrochloride 

(7  steps)  261 

Quinolines 
Synthesis 

-  3-acetyl-2-methylquinoline-l- 

oxide  by  electrochemical 
reduction  of  u>,ci>-diacetyl- 
2-nitrostyrene  289 

-  4-(l-cyanoalkyl)-quinolines 
from  3-bromoquinoline,  sodium 
amide,  and  alkanoic  acid 

nitriles  (1384) 

-  6,7-diisobutyloxy-3-ethoxycarb- 

onyl-4-hydroxyquinoline  from 
diethyl  3,4-diisobutyloxy- 
anilinomethylenemdonate  256 

-  6-(l-oxopropyl)-quinoline  from 
quinoline-6-diazonium  chloride 

and  propanal  oxime  (1387) 

-  quinoline  and  alkylquinolines 

from  aniline  and  a,^-unsaturated 
aldehydes  (1454) 

Quintmes 

Synthesis 

-  2-acetyl-3-alkoxy-p-benzoquinones 

from  acetylp-benzoquinone  and 
alcohols  315 

-  l-amino-2-dialkylaminomethyl- 


anthraqqjnones  from  l-amino-2- 
sulfoanthraquinones,  formalde¬ 


hyde,  and  dialkylamines  (1324) 

-  p-benzoquinones  from  4-r-butyl- 

phenols  and  thallium(lll)-tri- 
fluoroacetate  (1473) 

-  o-benzoquinones  from  pyro- 

catechols  and  iodosobenzene 
diacetate  (1743) 

-  3,3',  5,5’-tetrasubstituted  di- 

phenoquinones  from  2,6-di- 
substituted  phenols  and  amyl 
nitrite  (1696) 

-  twice-bridged  tetraamino-p- 

benzoquinones  547 


Reactions 

-  addition  of  organosilanes  to 

3 ,5,3  ',5  '-tetra-t-butyl-p-di- 
phenoquinone  and  2,6-di-t- 
butyl-p-benzoquinone-4-di- 
phenylmethide  (1118) 

-  3-alkoxylation  of  acetyl-p- 
benzoquinone  with  alcohols  315 

(}uinoxaliiies 

Synthesis 

-  2-mcthyl-3-phenylacetylquin- 
oxaline  from  methyl-phenyl- 
cyclobutenedione  and  o-phenyl- 


enediamine  542 

Reduction 

see  also;  Hydrogenation 

-  Birch  reduction  of  3-ethyl-l- 

methoxybenzene  234 

-  electrochemical  reduction 

(Review)  288 

-  electrochemical  reduction  of 
A^-hexenedioic  acid  dinitrile  (1621) 

-  electrochemical  reduction  of 

ketones  (1182) 

-  electrodiemical  reductive 
coupling  of  a,0-unsaturated 
carbonyl  compounds,  pyr- 

idinium  and  quinolinium  salts  293 

-  electrochemical  selective  re¬ 

duction  of  phenyl  groups  in 
arylalkenes  (1536) 

-  modified  Birch  reduction  of 

acetals  of  steroidal  ketones 
using  potassium  in  liquid 
ammonia  (1346) 

-  of  2/^-acetoxy-3,17-dioxo- 

androst-4-ene  with  sodium 
boranate  377 

-  of  aldehydes  and  ketones  with 

aluminum  amalgam  (1339) 


-  of  aldehydes  with  sulfurated 
sodium  boranate  (1466),  (1467) 

—  of  aliphatic  aldehydes  and 
ketones  with  tosylhydrazine 
and  sodium  cyanoboro- 


hydride  (1599) 

-  of  aliphatic  azo  compounds 

with  hydrazine  hydrate/Raney 
nickel  (1678) 

-  of  N-aIkyl(aryl)-N-tosyl- 

hydrazones  with  diborane  or 
s^ium  boranate  (1736) 

-  of  N,N"-alkylene-bis-hydrazones 

of  aldehydes  or  ketones  with 
lithium  in  liquid  ammonia  (1241) 

-  of  aromatic  azoxy  compounds 

with  iron  pentacarbonyl  (1396) 

-  of  aromatic  carboxyl  groups 
to  methyl  groups  using  tri- 
chlorosiiane  and  tertiary 

amines  (1180) 


-  of  miiu-4-azido-3-tosyloxy- 

tetrahydrofurans  with  Raney 
nickel^ydrazine  or  lithium 
alanate  (1147) 

-  of  a-benzenesulfonyloxy- 

nitriles  with  lithium  alanate  (1821) 

-  of  benzhydryl  bromide  with 

borane-triethylamine  in  liquid 
sulfur  dioxide  641 

-  of  3-(2-bromoethyl)-2,3-diaryl- 

3^-indoles  with  sodium  bor¬ 
anate  (1516) 

-  of  r-butylbenzene  with  lithium/ 
ethylenediamine/morpholine  147 

-  of  carboxylic  acid  esters  with 
diisobutylaluminum  hydride  309 

-  of  2-  and  3-cyanomethylbenzo- 
[bjthiophenes  with  lithium 
alanate/ aluminum  chloride  (1581) 

-  of  N,N-dimethylcarboxamides 

with  sodium  alanate  (1113) 

-  of  2,2-dimethylchromanones 

with  sodium  ^ranate  (1524) 

-  of  2,4-dimethylglutardiamide 

with  lithium  alanate  213 

-  of  1-methylquinolinium  iodide 

with  sodium  boranate  (1835) 

-  of  nitroarenes  with  iron  penta¬ 
carbonyl  (1395) 

-  of  nitro  and  nitroso  compounds 

to  nitroxyls  195 

-  of  nitrophenathridine  derivatives 

with  ethanolamine  592 

-  of  nitrosoarenes  with  iron 

pentacarbonyl  (1396) 

-  of  nitro  sugar  derivatives  by 

catalytic  hydrogenation  363 

-  of  d?-l,2-oxazoline$  with  lithium 

alanate  (1224) 

-  of  oximes  with  magnesium  in 
ammonium  acetate/methanol  (1735) 

-  of  oximes  with  sodium  bor¬ 
anate  (1337) 

-  of  a-pximino-aldehydes  and 
-ketones  with  sodium  boraiute  (1337) 

-  of  6-oxo-5,6-dihydrophen- 
anthridine  with  lithium 

alanate  (1799) 

-  of  2-oxo-A‘®(*)-octalin  derivatives 

to  A^-octalin  derivatives  (multi¬ 
stage  reaction)  (1106) 

-  of  pyrazolinium  chlorides  with 

lithium  alanate  or  sodium 
boraiute  (1146) 

-  of  steroidal  ketones  with 
sodium  boranate/aluminum 

oxide  (1184) 

-  of  tetraarylcyclopentadienones 

with  lithium  alanate/aluminum 
chloride  (1183) 

-  of  the  3-0X0  group  in  isatin 

by  catalytic  hydrogenation  (1530) 

-  of  6-trichloromethyl<i-pyron$ 

with  various  reducing  agents  (1372) 

-  polarographic  reduction  of 

2-methyl-2-nitropropane  195 

-  reductive  cleavage  of  a,/}-un- 

saturated  2-chloroethyl  ethyl 
acetals  with  lithium  alanate  (1206) 

-  reductive  cyclization  of  2-(2,4- 
dinitrophenyl)-isoquinolinium 
chlorides  with  phenylhy- 

drazine  (1649) 

-  reductive  deoximation  of  O- 

acetyl  ketoximes  with 
chromium(II)-acetate  (1749) 
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-  reductive  deoximation  of 

aldoximes  and  ketoximes  with 
titaniuni(lll)-chloride  (1340) 

-  selective  reduction  of  the 

C-C  double  bond  in  2-arylmeth- 
ylene-l,3-dioxoindanes  with 
sodium  boranate  (1698) 

-  selective  reduction  of  the 

4-0X0  group  in  1,3, 4-triox o- 
tetrahydroisoquinolines  by 
catalytic  hydrogenation  (1S30) 

-  stereospecific  reduction  of 

3-oximinocamphor  (1723) 

Reductive  Amination 

-  electrochemical  reductive 

amination  of  ketones  with 
methylamine  (1181) 

-  of  naphthalenes  with  primary 
or  secondary  amines  and 

sodium  (1192) 

Refonnataky  and  Related  Reactions 

-  r-butyl  esters  in  the  Reformats- 

ky  reaction  (1130) 

-  ethyl  a,a-dichloro-d*liydroxy- 

carboxylates  from  ethyl  trichloro- 
acetate,  zinc,  and  aldehydes  or 
ketones  (1127) 

-  of  aldehydes  and  ketones  with 

ethyl  bromoacetate/zinc  in 
benzene  or  trimethyl  borate/ 
tetrahydrofuran  (1757) 

-  of  2-alkyl-2-ethoxycarbonylalkyl 

(2-cyanoalkyl)-l  ,3-dioxolanes 
with  ethyl  2-bromo-2-methyl- 
propanoate  and  zinc  (1302) 

-  of  ethyl  a-bromocarboxylates 

with  2-dialkylaminotetrahydro- 
pyrans  (1420) 

Ring  Contraction  Reactions 

-  2-alkylaziridines  from  A*-l,2- 

oxazolines  by  reduction  with 
lithium  alanate  (1224) 

-  bicyclo[3.1.0]hex-2-ene-6- 

carboxylic  acids  and  esters 
from  7-halo-6-oxobicyclo- 
[3.2.0]hept-2-enes  and  base  421 

-  cyclopentanealdehyde  from 
cyclohexene  and  mercury(ll) 

salts  533 

-  6-methoxybicyclo[4.1.0]- 
heptane-7-caTboxylic  acid 
from  8,8-dichloro-7-oxobi- 
cyclo{4.2.0]octane  and  so¬ 


dium  methoxide/methanol  421 

-  of  2Af-benzo[b]thiapyrans 

and  2tf-benzo[b]selem4>yrans 
upon  oxidation  with  selenium 
dioxide  (1580) 

-  of  2-oxo(thiono,  imino)-5- 

phenyH  ,2-dihydro-3#-(benzo- 
[e}-l,4-diazepines)  to  isoindole 
derivatives  (1365) 

-  thermal  rearrangement  of 

5-methoxy-3-phenyl-l  ,2- 
oxazoles  to  methyl  2-phenyl- 
3/f-azirine-3-carboxylates  (1223) 

-  thietanes  from  1,2-dithiolanes 

by  desulfurization  (1823) 

Ring  Enlamnent  Reactions 

-  benzo{b^epines  from  iH- 

indoles  and  ynamines  (1839) 

-  l-f-butyl-7-nitro-6-oxocyclo- 

heptene  from  t-butybiitroace- 
tylene  and  1-pyrrolidinocyclo- 
pentene  (1312) 

-  vic-cycloalkanediones  from  di¬ 


methyl  cycloaIkane-l,2-dicarb- 


oxylates,  sodium,  and  chloro- 
trimethylsilane  (1210) 

-  cycloheptanone  by  electrolysis 

of  Hiydroxycyclohexanecarb- 
oxylic  acid  in  acetonirile  298 

-  2,7-dialkoxy-2,3,4,7-tetrahydro- 

oxepines  from  6-alkoxy-5,6-di- 
hydro-4/f-pyrans  (1659) 

-  l,2-dihydrobenzo[d]azocines 
from  3,4-dihydroisoquinoline 

and  ynamines  (1839) 

-  of  1-aminomethyl-  and  1-hydroxy- 

methylhomoadamantane  653 

-  of  dimethylsulfonium  2-oxocyclo- 

hexylid  with  acetylene  deriva¬ 
tives  (1326) 

-  of  l-methyl-6-aza-l-azonia- 

bicyclo[4.4.0]nonane  iodide  and 
-[4.4.0]decane  iodide  upon 
treatment  with  base  (1653) 

-  two-carbon  ring  expansion  of 
thiolactones  with  vinyllithium  (1459) 

Robinson  Ann^tion 

-  of  cyclohexane-1, 3-dione  and 

butenone  derivatives  155 

Riihbnann  Reaction 

-  acyloin  condensation  of  carb¬ 
oxylic  acid  esters  in  the  pres¬ 
ence  of  chlorotrimethylsUane  236 

-  acyloin  condensation  of  ethyl 

pivaloate  and  ethyl  adamantane- 
1-carboxylate,  resepetively,  in 
the  presence  of  chlorotrimethyl- 
silane  209 

-  Wc-cycloalkanediones  from  di¬ 

methyl  cycloalkane- 1,2-dicarb- 
oxylates,  sodium,  and  chloro- 
trimethylsilane  (1210) 

Saccharins 

see:  Dihydrobenzo[d\l,2-thiazoles 
Sdunidt  Reaction 

-  of  4-phenylbutanoic  acid  (1658) 
Scoopy-Reactions 

see:  Carbonyl  Olefination 

Selenacoumarins 

Synthesis 

-  by  oxidation  of  2£f-selena- 

chromenes  with  chromium 
(Vl)-oxide/pyridine  (1589) 

-  ftom  2-methylselenccinnamoyl 

chlorides  (1171) 

SelenohydiQxamic  Acids  and 
Deriratives 
Synthesis 

-  selenobenzhydroximic  acid  Se- 

phenyl  ester  from  benzhydrox* 
imic  acid  chloride  and  seleno- 
phenol  115 

Semicaibazides 

Synthesis 

-  l,l-diisopropyl-4-methoxy- 
thiosemicarbazide  from  N-iso- 
thiocyanatodiisopropylamine 

and  O-methylhydroxylamine  122 
ScpaiatkMi  of  Isomers 

-  df-crotonic  acid  by  equilibra¬ 

tion  and  distillation  of  trans- 
CTOtonic  acid  482 

-  distillative  separation  of 

meso  and  racem  diethyl 
2,4-4imethylglutarates  213 

Slyl  Acetals 
Synthesis 

-  cyclopropanone  ethyl  trimethyl- 

silyl  acetal  from  ethyl  3-chloro- 
propanoate,  sodium,  and  chloro- 
trimethykilane  241 


SlyUtion 

-  of  alkenes  with  chlorotrimethyl- 

silane  (1500) 

-  O-silylation  of  acyloins  with 

chlorotrimethylsilane  248 

-  cu-trimethylsilylation  of  poly- 
fluorinated  perhaloalkanes  with 
chlorotrimethylsilane/lithium  ( 1570) 

-  of  a,0-unsaturated  aldehydes 

and  ketones  with  chlorotrimeth¬ 
ylsilane  and  magnesium  (1633) 

Sflyl  Esters 
Synthesis 

-  isothiocyanatocarboxylic  acid 

trimethylsilyl  esters  from  S-alkyl 
or  S-ethoxycarbonyl  N-(w-carb- 
oxylalkyl)-dithiocarbamates  and 
chlorotrimethylsilane  (1811) 

-  thiocarboxylic  acid  0-trimethyl- 

silyl  esters  from  carbon  disulfide, 
carboxylic  acid  chlorides,  primary 
amines,  and  chlorotrimethyl¬ 
silane  435 

Sii}d  Ethers 
Synthesis 

-  l,2-bis-[trimethylsiloxy}-ethylene 

derivatives  from  carboxylic  acid 
esters,  sodium,  and  chlorotrimeth¬ 
ylsilane  237 

-  l,2-bis-{trimethylsiloxyJ-ethylenes 

by  acyloin  condensation  in  the 
presence  of  chlorotrimethyl¬ 
silane  209 

-  trimethylsiloxycyclohexane  from 

cyclohexanol  and  chlorotri¬ 
methylsilane  212 

-  a-trimethylsiloxy  nitriles  from 

enol  trimethylsilyl  ethers  and 
hydrogen  cyanide  (1683) 

-  4-trimethylsiloxy-4-octene  from 

5-oxo-4-trimethylsiloxyoctane, 
sodium,  and  chlorotrimethyl¬ 
silane  248 

-  0-trimethylsilyl  acyloins  from 

acyloins  and  chlorotrimethyl¬ 
silane  248 

Reactions 

-  cleavage  of  endiol  silyl  ethers 

with  hal^en  209,  211 

-  hydrolysis  of  enediol  bis- 

[trime^ylsiloxy  ethers]  248 

-  of  a-trimethylsiloxy-ketones 

with  sodium  and  chlorotrimetht 
ylsilane  248 

Sinunons^mith  Reaction 

-  of  enediol  bis-[ trimethylsilyl 

ethers]  252 

Spin-Lab^Uing 

-  of  biological  molecules  with 

nitroxyls  414 

Spiro[5.6]dodecanes 

Synthesis 

-  7,12-dioxospiro[5.6]dodecane 

(2,7-dioxocycloheptane-(l-^iro>- 
cyclohexane)  from  2-cyclohexyl- 
idenecyclohexanone  oxide  and 
antimony(V)-chloride  in  liquid 
sulfur  dioxide  644 

Squaric  Acid  Derivatives 
see:  Cyclobutenes 
Steieoqrecific  S)mthesis 
see  also:  Asymmetric  Synthesis 

-  10,10-dichloro-9-oxo-cff-  and 

-rran^bicyclo[6.2.0]octane 
from  dichloroketene  and 
cis-  or  tnms-cyclooctene,  re¬ 
spectively  417 


Synthesis  1971 


Key-Word  Index 


711 


-  cis,  c/s-dienes  by  hydroborona- 

tion  of  conjugated  diynes  with 
dicyclohexylborane  and  pio- 
tonolysis  {160C. 

-  1,5-  and  1,6-Diene  Synthesis  via 

Boronate  Fragmentation 
(Review)  299 

-  diethyl  4-{2-oxocycloalkyl)- 
rrans-but-2-enylmalonates 
from  diethyl  2-methylenecyclo- 
propylmalonate  and  enamines 

of  cyclic  ketones  (1422) 

-  cii-4,5-dihydroxy-3-oxo-l,2,4,5- 
tetraphenylcyclopentene  from 
tetracyclone  and  nitrous  acid  (1748) 

-  threo-  and  erythro-vic-dioh 
from  2,3-cis-  or  2,3-tram- 
substituted  oxiranes,  respec¬ 
tively,  dimethyl  sulfoxide,  and 

2.4.6- trinitrobenzenesulfonic 

acid  (1685) 

-  rrfl/ij-2-ethoxycarbonyl-l,3-di- 

phenylaziridine  from  benz- 
ylideneaniline  and  ethyl  chloro- 
acetate  (1574) 

-  of  N-acyl-N-(cis-styryl)- 

amines  (1191) 

-  of  «o-2-amino-c«-bicyclo- 
[3.3.0]octane  by  radical 
amination  of  cycloocta-1,5- 

diene  259 

-  of  2,3-rranj-3-aryl-4-cyano-2- 
methyl-5-oxo-l,2-oxazolidines  145 

-  of  l,2-bis-[trimethylsiloxy]-l,2- 
dialkylcyclopropanes  from  ene- 

diol  bis-[trimethylsilyl  ethers]  252 

-  of  c/s-2,3-carbonyldioxy-/ran$- 

5 .6- carbonyldioxy-l  ,4-di- 

methoxycarbonylbicyclo- 
[2.2.0]hexane  219 

-  of  cK-3,4-carbonyldioxy-l,2- 

dimethylcyclobutene  219 

-  of  /Tons,  rra/tr- 1,3-dienes  (1297) 

-  of  rrarts-3,5-dimethylpiper- 

idine  213 

-  of  dimethyl  1,4,5,6-tetramethyl- 
bicyclo[2.2.0]hex-5-ene-2-€ndo, 
3-endo-  and  -2-endo,  3-exo-di- 


carboxylate 

—  of  2-halo-3-methoxy-cts-  and 

139 

-truns-cyclooctenes 
-  of  l-hydroxy-rrans-2-octenes 
from  alkylidenetriphenylphos- 

(1237) 

phoranes  and  aldehydes 
-  of  r/'ans-l-hydroxy-3-phenyl- 

380 

propene 

30 

—  of  cis-  and  trans-stilbenes  from 

1 ,2-dihydroxy-l  ,2-diphenyl- 
ethanes  and  dimethylform- 
amide  dimethyl  acetal  via 

1,3-dioxolane  derivatives 
—  of  c«-l,3,5-triaminocyclo- 

(1532) 

hexane 

-  of  Trisubstituted  Olefins 

(1238) 

(Review) 

175 

-  5-oxo-fra«i-6-octenoic  acid 

N-methylamide  from  N-methyl- 
glutarimide  and  allylmagnesium 
bromide  351 

-  reaction  of  the  chloromagne- 

sium  enolate  of  r-butyl  acetate 
with  4-f-butylcyclohexanone  or 
(+)-camphor  (1424) 

-  stereospecific  reduction  of 

3-oximinocamphor  (1723) 

-  trimethyl  cyclopropane-trans- 
1,2,3-tricarboxylate  from  cyclo- 


hexylmethylenetriphenylphos- 
phorane*and  methyl  chloro- 
acetate  (1812) 

Steroids 

Synthesis 

-  a  20-carboxy-17,2()-dihydroxy- 
steroid  from  Reichstein  S  (1314) 

-  2^acetoxy-3t,  17^ihydroxy- 

androst-4-ene  from  20-acetoxy- 
3,17-dioxoandrost-4-ene  and 
sodium  boranate  377 

-  2f'-acetoxy-l  7d-hydroxy-3-oxo- 

ardrost-4-ene  from  20-acetoxy- 
3,17-dioxoandrost-4-ene  377 

-  21-0-acetyl-18-iodoprednisolone 

from  21-0-acetylprednisolone 
nitrite  and  iodine  510 

-  lO0-allyl-3|3,9a,17|J-trihydroxy- 

4-estrene  from  17d-benzoyloxy- 
9o,  1  Oo-epoxy-3^-hy  droxy-4- 
estrene  and  allylmagnesium 
bromide  354 

-  vic-cyanamino-halo  steroids 

from  olefinic  steroids  and 
cyanamide  (1566) 

-  N-cyanoepiimino-steroids  from 
oleHnic  steroids  and  cyan- 

amide  (1575) 

-  18-cyano-20-oxo-steroids  from 
20-cyano-20- hydroxy-steroids 

and  lead(IV)-acetate/iodine  518 

-  20,17/3-dihydroxy-3-oxoandrost- 

4-ene  from  2^acetoxy-3,17-di- 
oxoandrost-4-ene  377 

-  140-hydroxy-steroids  from  16- 

bromo-steroids  by  a  dehydro- 
bromination-oxidation-reduction 
sequence  (1344) 

-  17-hydroxy-steroids  from  17- 
0X0- steroids  and  sodium 

boranate  (1184) 

-  5-hydroxy-steroids  from 
steroids  and  trifluoroacetic 

acid  (1681) 

-  introduction  of  the  acetyl- 

methylene  group  into  the 
17-position  (1554) 

-  iodo  steroids  from  hydroxy- 

steroids  and  lead(IV)-acetate/ 
iodine  510 

-  oxido-steroids  from  hydroxy- 
steroids  and  lead(lV)-acetate/ 
iodine  or  mercuric  oxide/ 

iodine  501,506 

-  17-0X0  steroids  by  a  modified 
Birch  reduction  of  partially 
aromatic  17,17-dialkoxy- 

steroids  (1346) 

-  oxo-steroids  by  oxidation  of 

hydroxy-steroids  with  ketene 
imine/dimethyl  sulfoxide  (1303) 

-  20-oxo-a'* -steroids  from  20- 

hydroxy-A** -steroids  and 
chromium(VI)-oxide  (1116) 

-  spin  labelled  steroids  (nitro- 
xyl  derivatives)  from 

steroid  ketones  194 

-  steroid  lactones  from  hydroxy- 

steroids  and  lead(lV)-acetate/ 
iodine  511 

Reactions 

-  a,0Klihydrogenation  of  steroid 

ketones  with  mercuric  oxide/ 
iodine  515 

-  elimination  of  a  19-hydroxy¬ 
methyl  group  (11 86) 


-  hydrogenolytic  elimination  of 
the  hydroxy  or  acetoxy  group 
in  30-hydroxy- or  30-acetoxy- 

A* -steroids,  respectively  (1329) 

-  hydroxylation  in  the  5-posi¬ 
tion  (1681) 

-  hydroxylation  via  dehydro- 

bromination,  hydroperoxid¬ 
ation,  and  reduction  (1344) 

-  of  30-acetoxy-5a-pregn-17-en- 

21-al  with  acrylonitrile  .  (1354) 

-  of  hydroxy-steroids  with 

lead(lV)-acetate/iodine  and 
other  hypoiodite-generating 
reagents  501 

-  of  oximes  of  aj3-unsaturated 

steroid  ketones  with  lead(lV)- 
acetate/iodine  525 

-  oxidation  of  hydroxy-steroids 

with  ketene  imine/dimethyl 
sulfoxide  (1303) 

Stilbenes 

Synthesis 

-  substituted  4,6-dinitro-l,3- 

distyrylbenzenes  from  benz- 
aldehydes  and  4,6-dinitro- 
1,3-dimethylbenzene  (1336) 

-  symmetrical  stilbenes  from 

aromatics  and  chloroacetal- 
dehyde  (1463) 

Sugars  and  Sugar  Derivatives 
Synthesis 

-  N-acetylneuramic  acid  from 
2-ace  tylamino-2-deoxy-D- 
mannose  and  oxalacetic 

acid  (1267) 

-  aldosuloses  from  aldoses  hav¬ 
ing  one  carbon  atom  less 

(5  steps)  (1273) 

-  Approaches  to  the  Synthesis 

of  Polyamino  Monosaccharides 
^Review)  ‘  359 

-  benzyl  1,3,4,6-tetra-O-benzoyl- 
a-D-fructofuranoside  by 
benzoylation  of  the  parent 

sugar  derivative  (1271) 

-  l,2;5,6-bis-[epithio]-L-iditol 

from  a  mannitol  dimesylate  (1275) 

-  3-hexuloses  from  hexenofurano 

lactones  (8  steps)  (1272) 

-  inositol  hexasulfate  from  myo¬ 
inositol  and  sulfuric  acid  (1265) 

-  of  diamino  sugars  by  various 

methods  359 

-  of  triamino  sugars  365 

-  protected  6-aldehydo  sugars  by 

oxidation  of  the  corresponding 
6-hydroxy  derivatives  with  di¬ 
methyl  sulfoxide/dicyclohexyl- 
carbodiimide  72 

-  a,0-unsaturated  sugar  lactones 
from  3-nitro-3-deoxyglycos- 

ides  (1661) 

Reactions 

-  eleimination  of  vicinal  inesyl- 
oxy  groups  with  a  zinc-copper 

pair  and  potassium  iodide  (1268) 

-  hydrogenation  of  enol  acetates 

of  3-ketofuranoses  (1270) 

-  of  aldoses  with  2-oxopropyl- 
idenetriphenylphosphorane  (1840) 

-  oxidation  of  hydroxy  groups 
in  sugar  derivatives  with  di¬ 
methyl  sulfoxide  +  various 

agents  70,(1266) 
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Sulfenes 

Synthesit 

-  xanthylidenesulfenes  (thioxan- 
thone-S-oxides)  from  3-meth- 
oxyphenol  or  resorcinol  and 
trichloromethanesulfen- 

amides  (1S88) 

Sulfenic  Add  Derivatives 

Synthesis 

-  alkoxymethyl  2-chloroethane- 
sulfenates  from  alkyl  chloro- 
methyl  ethers  and  thiirane-1- 

oxide  590 

-  bis-sulfenyl-imines  from  sulfenyl 

chlorides  and  ammonia  or  prim¬ 
ary  amines  621 

-  N,N-dimethylbenzenesulfen- 

amide  from  benzenesulfenyl 
chloride  and  dimethylamine  623 

-  N,N-disubstituted  arenesulfen- 

amides  from  N-alkylthio-  or 
N-arylthiocarboximides  and 
secondary  amines  (1731) 

-  methyl  2,4-dinitrobenzenesulfen- 
ate  frcmi  2,4-dinitrobenzenesulfen- 

yl  chloride  and  methanol  618 

-  sulfenic  acid  2-chloroalkyl  esters 
from  sulfenyl  halides  and  oxir- 

anes  578 

-  sulfenic  acid  esters  from  sulfenyl 

halides  and  alcohols  617 

-  trichloromethanesulfenyl  chloride 

from  carbon  disulfide  and  chlor¬ 
ine  478 

-  tris-[perhalomethanesulfenyl] 

nitrides  from  perhalomethane- 
sulfenamides  and  perhalomethane- 
sulfenyl  chlorides  622 

Reactions 

-  addition  of  chlorocarbonylsulf- 

enyl  chloride  to  ynamines  656 

-  addition  of  sulfenyl  halides  to 

alkynes  572 

-  addition  of  sulfenyl  halides  to 

allenes  569 

-  addition  of  sulfenyl  halides  to 

dienes  570 

-  addition  of  sulfenyl  halides  to 

C=N  double  bonds  574 

-  addition  of  sulfenyl  halides  to 

nitriles  576 

-  addition  of  sulfenyl  halides 

to  olefms  567 

-  addition  of  trichloromethane¬ 

sulfenyl  chloride  to  1-dimethyl- 
amino-2-phenylacetylene  656 

-  cyclization  reactions  of  chloro- 

carbonylsulfenyl  chloride  635 

-  cyclization  reactions  of  sulfenyl 

halides  635 

-  of  sulfenamides  with  active 
methylene  compounds  (1306) 

-  of  sulfenyl  chlorides  with  sul¬ 
fur  ylids  581 

-  of  sulfenyl  chlorides  with  tri- 

alkylboranes  586 

-  of  sulfenyl  halides  with  NH- 

acidic  compounds  624 

-  of  sulfenyl  halides  with  active 

methylene  compounds  628 

-  of  suflenyl  halides  with  S-alkyl 

thiocarboxylates  585 

-  of  sulfenyl  halides  with  N^- 

dialkylanilines  633 

-  of  sulfenyl  halides  with  diazo 

compounds  579 


-  of  sulfenyl  halides  with  N,N-di- 

chlorosuLfonamides  585 

-  of  sulfenyl  halides  with  esters 

of  phosphorus  acids  583 

-  of  sulfenyl  hahdes  with  Grig- 

nard  reagents  627 

-  of  sulfenyl  halides  with 

hydroxy  compounds  617 

-  of  sulfenyl  halides  with  iso¬ 
cyanides  575 

-  of  sulfenyl  halides  with  otgano- 

phosphorus  compounds  625 

-  of  sulfenyl  halides  with  oxiranes 

and  thiiranes  578 

-  of  sulfenyl  halides  with  phenols  632 

-  of  sulfenyl  halides  with  thio- 

phosphoric  acid  esters  582 

-  oxidation  of  sulfenyl  chlorides  564 

-  Oxidation,  Reduction,  and 

Addition  Reactions  of  Sulfenyl 
Halides  (Review)  563 

-  Substitution  and  Cyclization 

Reactions  of  Sulfenyl  Halides 
(Review)  617 


Sulfides 
see:  Thioethers 
Suiraimines 
Synthesis 

-  N-sulfonylsulfilimines  from 
sulfonamides,  dimethyl  sulfide, 

and  lead(IV>acetate  96 

Sulflnic  A^id  Derivatives 
Synthesis 

-  alkylsulfur  trichlorides  from 

alkanesulfenyl  chlorides  and 
chlorine  564 

-  anilinocarbonylmethanesulflnic 
acid  anilides  from  anilines, 

ketene,  and  sulfur  dioxide  (1632) 

-  arenesulfmic  acid  N-ethoxy- 
carbonylimide  chlorides  from 
arenesulfenyl  chlorides  and 
diethyl  N-chlorocarbon- 

imidate  586 

-  N-arenesulfonylimidosulflnyl 

chlorides  from  sulfenyl  chlorides 
and  N,N-dichloroarenesulfon- 
amides  585 

-  N,N'-bis-{benzenesulfonyl]-sulf- 

inamidines  from  N,N-dichloro- 
benzenesulfonamide  and  sodium 
mercap  tides  (1772) 

-  2-chloroalkyl  methanesulfinates 
from  methanesulfenyl  chloride 

and  oxiranes  578 

Sulflnk  Acids 


Synthesis 

-anthraquinone-l-sulfmic  acid 
from  anthraquinone-l-sulf- 
enic  acid  567 

-  2-carboxybenzenesulfmic 

acid  from  2-mercaptobenzoic 
acid  and  chlorine  (+  hydro¬ 
lysis)  565 

Sulfonation 

-  of  arenes  with  sulfur  trioxide 

in  liquid  sulfur  dioxide  643 

-  of  8-bromoadenosine  deriva¬ 

tives  with  triisopropylbenzene- 
sulfonyl  chloride  (1279) 

Sulfones 

Synthesis 

-  alkoxymethyl  2-chk)roethyl 

sulfones  from  alkyl  chloro- 
methyl  ethers  and  thiirane- 
S,S-dioxide  428 


-  alkoxymethyl  2-hydroxyethyl 

sulfones  from  alkoxymetliyl 
2-chloroethyl  sulfones  428 

-  r««s-2-alkyl(aryl)-3-arylsulfono- 

oxiranes  (rrans-a,0-epoxysulfones) 
from  1-alkenyl  aryl  sulfones  and 
hydrogen  peroxide  (1307) 

-  aminoaryl  aryl  sulfones  from 
aminoarenesulfonic  acids 
arenes,  trifluoroacetic  acids, 

and  trifluoroacetic  anhydride  372 

-  2-chloroethyl  trifluoromethyl 

sulfone  from  the  sulfide  and 
chromium(Vl)-oxide  572 

-  4-chlorophenyl  3-fluoro-2- 

hydroxypropyl  sulfone  from  the 
corresponding  sulfide  and 
hydrogen  peroxide  646 

-  dihalomethyl  sulfones  from 

sodium  alkane-  or  arenesulfon- 
ates  and  chloroform  or  bromo- 
form  (1689) 

-  a,0-epoxysulfones  from  aryl 

1-haloalkyl  sulfones  and  alde¬ 
hydes  or  ketones  (1142) 

-  methoxymethyl  vinyl  sulfone 

from  2-chloroethyl  methoxy¬ 
methyl  sulfone  428 

-  methyl  a-oximinobenzyl  sulfones 

from  benzhydroximic  acid  chlor¬ 
ides  and  potassium  methane- 
sulflnate  115 

-  phenyl  a-(benzylsulfono)- 

phenyb'>ethanesulfonates  from 
phenyl  phenylmethanesulfonates 
and  potassium  r-butoxide  (1813) 

Sulfonic  Acid  Amides 

Synthesis 

-  4-(l-aryl-3-oxopropylamino)- 
benzenesulfonamides  from 
acetophenones,  aldehydes 
(or  ketones),  and  sulfanil- 

amides  (1222) 

-  N-benzoylarenesulfonamides 

from  N<hloro-N-sodioarene- 
sulfonamides  and  acetophen¬ 
ones  (1569) 

-  N-r-butylhaloalkanesulfon- 

amides  from  N-t-butyl-N- 
haloalkanesulfonamides  1 1 

-  N-chloro-N-(2-chloroalkyl)- 
sulfonamides  from  N,N-di- 
chlorosulfonamides  and 

olefms  11 

-  cyclopropanesulfonamides 

from  3-haloalkanesulfonamides  11 

-  4-(3-oxo-3-phenylpropylamino)- 
benzenesulfonamides  from  l-(3- 
oxo-3-phenylpropyl)-piperidine 

and  sulfanilamides  (1221) 

-  o-substituted  NJ4-dimethyl- 
benzenesulfonamides  from 

N  ,N-dimethyl-o-lithiobenzene- 
sulfonamide  and  electrophilic 
reagents  (1505) 

Sulfonic  Acid  Derivatives 

Synthesis 

-  methanesulfonyl  chloride  from 

methanesulfenyl  chloride  and 
hydrogen  peroxide  564 

-  2-sulfoethylamonium  betaines 

from  pyridines,  benzopyridines, 
or  trialkylamines,  ethylenesulfonyl 
chloride,  and  acetic  acid  (1428) 

-  N-trifluoromethanesulfonyloxy- 
succinimide  from  N-hydroxy- 
succinimide  thallium(I)  salt 
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and  trifluoTomethanesulfonic 
acid  anhydride  591 

Sulfonic  Acid  Eaters 
Synthesis 

-  alkoxymethyl,  aryloxymethyl, 

and  acyloxymethyl  sulfonates 
from  chloromethyl  ethers  or 
esters  and  methyl  or  silver 
sulfonates  ISO 

-  alkyl,  alkenyl,  and  aryl  alkane- 

sulf^onates  from  alkanesulfonic 
acids  and  chlorocarbonic  acid 
esters  (1427) 

-  a-alkylation  of  alkyl  alkane- 

sulfonates  with  alkyl  halides  (1429) 

-  1-alkylthioalkyl  and  1-arylthio- 

alkyl  sulfonates  from  1-hydroxy- 
alkyl  thioethers  and  sulfonyl 
chlorides  205 

-  alkylthiomethyl  and  arylthio- 

methyl  sulfonates  from  chloro¬ 
methyl  thioethers  and  silver 
sulfonates  205 

-  aryl  trifluoromethanesulfonates 

from  phenols  and  1-trifluoro- 
methanesulfonylimidazole  (1771) 

-  2,4-dinitrophenyl  trifluoro- 

methanesulfonate  (triflate) 
from  thallium(I)  2,4-dinitro- 
phenoxide  and  trifluorometh- 
anesulfonic  acid  anhydride  591 

-  phenyl  o-(benzylsulfono)-phenyl- 

methanesulfonates  from  phenyl 
phenylmethanesulfonates  and 
potassium  f-butoxide  (1813) 

Reactions 

-  elimination  of  vicinal  mesyl- 

oxy  groups  in  sugar  derivatives 
by  treatment  with  a  zinc-copper 
pair  and  potassium  iodide  (1268) 

Sulfonic  Acids 
Synthesis 

-  4-(3-aminopropyl)-ben2ensulf- 
onic  acid  from  4-phenylbutanoic 
acid,  hydrazoic  acid,  and 

sulfuric  acid  (1658) 

Sulfonhim  Salts 
Synthesis 

-  trimethylsulfonium  bromide 

from  dimethyl  sulfoxide  and 
bromine  (1729) 

-  triphenylphosphonium-dimethyl- 

sulfoniomethylid  chlorides  from 
dimethyl  sulfide,  N-chlorosuc- 
cinimide,  and  alkylidenetriphenyl- 
phosphoranes  431 

Sulfonhim  Ylids 
Synthesis 

-  dimethylsulfonium  4-oxocyclo- 

oct-2-enylids  from  dimethylsulf¬ 
onium  2-oxocyclohexylid  and 
acetylene  derivatives  (1326) 

-  /^oxosulfonium  ylids  from  di- 

methyl-(3-phenyl-2-propynyl)- 
sulfonium  bromide,  sodium 
hydride,  and  aldehydes  (1242) 

Sulfoxides 

Synthesis 

-  allyl  trichloromethyl  sulf¬ 
oxide  from  allyl  alcohol  and 
trichloromethanesulfenyl 

chloride  618 

-  by  oxidation  of  aliphatic  and 
aromatic  sulfides  with  hydrogen 
peroxide/vanadium(V)-oxide  (1109) 


-  1-chloroalkyl  sulfoxides  from 

alkyl  sulfoxides  and  sulfuryl 
chloride  (1332) 

-  2-chloroethyl  trifluoromethyl 

sulfoxide  from  the  sulfide  and 
hydrogen  peroxide  572 

-  chloromethyl  and  trichloro¬ 
methyl  methyl  sulfoxide  from 
dimethyl  sulfoxide  and 

chlorine  (1724) 

-  a-chlorosulfoxides  by  chlorina¬ 
tion  of  sulfoxides  89 

-  dialkyl  sulfoxides  from  aialkyl 

sulfides  and  nitric  acid  (1734) 

-  methyl  a-oximinobenzyl  sulf¬ 

oxide  from  thiobenzhydroximic 
acid  S-methyl  ester  and  hydro¬ 
gen  peroxide/ acetic  acid  127 

Reactions 

-  of  thiirane-l-oxide  with  alkyl 

chloromethyl  ethers  590 

-  thermolysis  of  di-r-butyl 

sulfoxide  567 

Sulfoximines 

Synthesis 

-  diphenylsulfoximine  from  di¬ 
phenyl  sulfoxide  and 

ammonia  (1305) 

-  N-Sulfonylsulfoximines  from 

sulfonamides,  dimethyl  sulfoxide, 
and  lead(IV)-acetate  96 

Sulfiir  Diimidea 

Synthesis 

-  NJ4 '-dibenzoyl-sulfur  diimide  from 
ethyl  N-chlorobenzimidate  or 
N-chlorobenzamide  and  sulfur  (1308) 

-  N,N'-(diethoxycarbonyl)-sulfur 
diimides  from  diethyl  N-chloro- 
carbimidate  or  ethyl  N-chloro- 


carbimidate  and  sulfur 
Solfiiric  Acid  Derivatives 
Synthesis 

-  N-alkylamidosulfuric  acid 
chlorides  from  alkylamine 
hydrochlorides  and  sulfuryl 

(1308) 

chloride 

-  inositol  hexasulfate  from 
myo-inositol  and  sulfuric 

(1205) 

acid 

Sulfbrization 

(1265) 

—  of  sulfenic  acid  halides 
Sultams 

Synthesis 

-  1,2-thiazolidine-l, 1-dioxides 
from  3-haloalkanesulfon- 

565 

amides 

11 

Sultones 

Synthesis 

-  a-alkyl-  and  a-(  1 -hydroxy alky  1)- 

y-  and  fi-sultones  by  alkylation 
or  hydroxyalkylation  of  sultones 
with  butyllithium  and  alkyl 
halides  or  carbonyl  compounds, 
respectively  (1512) 

Reactions 

-  a-alkylation  of  7-sultones  with 

butyUithium/alkyl  halides  (1512) 

-  a-(l-hydroxyalkylation)  of 
7-  and  fi -sultones  with  butyl- 
lithium  and  aldehydes  or 

ketones  (1512) 

Application 

-  of  3,3,3-trichloropropane-l,2- 
sultone  in  the  preparation  of 
carboxamides  from  carboxylic 

acids  and  primary  amimes  (1213) 


Terpenet 

Reactions 

-  of  tri-  and  polycyclic  terpenes 

with  lead(IV)-acetate/iodine  520 
Tetrahydroazepines 
Synthesis 

-  4,5-bis-[trimethylsiloxy]-2,3,6,7- 
tetrahydroazepines  from  diethyl 
4-azaheptanedioates,  sodium, 

and  chlorotrimethylsilane  244 

Tetrahydroazulenes 
Synthesis 

-  l-cyano-l,2,3,3a-tetrahydro- 

azulenes  from  5-cyanohepta- 
fulvene  and  enamines  367 

Tetrahydiobenzo[b  Jazepines 
Synthesis 

-  2-oxo-2,3,4,5-tetrahydro-l/f- 
(benzo[b]azepine)  from  4-phenyl- 
butanoic  acid  and  hydrazoic 

acid  (1658) 

Tetrahydrobenzo[e]-1 ,4-diazepines 
Synthesis 

-  2,5-dioxo-l,2,4,5-tetrahydro- 

3/f-benzo[e]-l  ,4-diazepines 
from  isatoic  anhydride  and 
a-aminocarboxylic  acids  (1838) 

TetTahydrobenzo[b  ]indolo- 
[2,3-<f]pyrylium  Salts 
Synthesis 

-  1,2,3,4-tetrahydro-ll/f-benzo- 
[b}-indolo[2,3-<f]pyrylium  per¬ 
chlorates  from  2-(2-oxocyclo- 
hexyl)-indole,  carboxylic  acid 
anhydrides,  and  perchloric 

acid  (1832) 

Tetrahydrobenzo[c]-l  ,2-oxazoles 
Synthesis 

-  3-substituted  4,5,6,7-tetra- 
hydrobenzo[c]-l,2-oxazoles 
from  2-oxocyclohexyl 

ketones  and  hydroxylamine  (1641) 
Tetrahydiobenzo[c]thiepine8 
Synthesis 

-  5-oxo-l,3,4,5-tetrahydro- 
benzo[c]thiepine  from 
3-oxo-l  ,3-dihydrobenzo- 
[c]thiophene  and  vinyl- 

lithium  (1459) 

Tetrahydiobenzo[(f]thiocine8 
Synthesis 

-  6-oxo-l,4,5,6-tetrahydro- 

benzo[</]thiocine  from  1-oxo- 
2-thiaisochroman  and  vinyl- 
lithium  (1459) 

TetrahydTOcyclopenta[a  ]indenes 
Synthesis 

-  2-bromomethyl-3a-hydroxy- 

8-OXO-3 ,3a, 8 ,8a-tetrahydro- 
cyclopenta[a]indcnes  by 
bromination  of  2-(2-methyl- 
allyl)-indanediones  (1327) 

Tetrahy  dro- 1 ,3-diazepines 
Synthesis 

-  2-amino-4,5,6,7-tctrahydro- 

1,3-diazepine  hydrochloride 
from  1,4-diaminobutane  and 
S,S-dimethyl  N-tosyldithio- 
carbimidate  (1801) 

Tetrahy  drodibenzo[c,'e]azocines 
Synthesis 

-  di-  and  trioxo-4,5,6,7-tetra- 
hydrodibenzo[c,'e]azocines 
from  oximinooxo-  and  dioxo- 
imino-6,7-dihydrodibenzo- 

[ft;  djcycloheptatrienes,  respec- 
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lively,  and  polyphosphoric 
acid  (1660) 

Tetrahy<lro-l,3,6-<lioxazocines 
Synthesis 

-  from  l-methyl-4,6-dioxa-l- 
azoniabicyclo{  3 .3  .Ojoctane 
methyl  sulfates  and  alkoxide 

or  cyanide  ion  2S 

Tetrahydro- 1 ,4,2,S-dithudiaziiies 
Synthesis 

-  2,5-diaryl-3,3,6,6-tetrachloro- 

tetrahydro-l,4,2,S-dithiadiazines 
from  N-aryltrichloromethane- 
sulfenamides  623 

Tetrahydrofurans 

Synthesis 

-  2-iminotetrahydrofurans  from 

alkanoic  acid  N-bromoamides  6 

-  2-oxotetrahydrofurans  from 
benzoylnickel  carbonyl  iodides 

and  olefins  S8 

-  2-substituted  tetrahydrofurans 
from  alkanols  and  mercuric 

oxide/ iodine  SIS 

Tetrahydioindeiio[2,l-«]-l,3-oxa- 
zines 
Synthesis 

-  2-amino-4-aryl-4,4a,  S,9a-tetra- 

hydro-(indeno[2,l-e]-l  ,3-oxa- 
zines)  from  2-(a-cyanoamino- 
benzyl)-! -hydroxy  indanes  (1373) 

Tetrahydioindoles 

Synthesis 

-  4-oxo-4,S,6,7-tetrahydroindoles 
from  l-amino-3-oxocyclohexenes 
(enamines  of  cyclohexane- 1,3- 
diones)  and  a-hydroxy- aldehydes 

or -ketones  (12S3) 

TetrahydroboquinoUnes 
Synthesis 

-  l,3-dioxo-l,2,3,4-tetrahydro- 

isoquinolines  by  selective  hydro¬ 
genation  of  1,3,4-trioxotetra- 
hydroisoquinolines  (1S30) 

-  hydroxy-  or  alkoxy-substituted 

1.2.3.4- tetiahydroisoquinolines 

from  alkoxyphenols,  formalde¬ 
hyde,  and  aminoacetaldehyde 
acetals  (1261) 

-  4-hydroxy-l-methyl-l, 2,3,4- 
tetrahydroisoquinolines  from 
acetophenones  and  amino¬ 
acetaldehyde  diethyl  acetal 

(2  steps)  (1S26) 

-  i,3,4-trioxotetrahydroiso- 
quinolines  from  l-oxo-1,2- 
dihydroisoquinolines  and 

chromic  acid  (1S30) 

Reactions 

-  photocyclization  (1164) 

Tetrahydro- 1 ,2,4-oxadiazoles 
Synthesis 

-  4-alkyl-3,S-dioxo-2-phenyltetra- 

hydro-l,2,4-oxadiazines  from 
N-alkylcarbamoyl-O-chloro- 
carbonylmethyl-N-phenyl- 
hydroxylamines  (1319) 

-  3,S-oxo-  or  thiono-substituted 

tetrahydro-1 ,2,4-oxadiazoles 
from  N-hydroxyureas  and 
chlorocarbonic  or  chloro- 
thiocarbonic  acid  esters  129 

-  4-phenyl-3-thionotetrahydro- 

1.2.4- oxadiazoles  from  O-alkyl 

N-hydroxythiocarbamates  and 
phenyl  isocyanate  130 


Tetrahydro-1, 3-aKazinium  Salts 
Synthesis 

-  6-hydroxy-3,3,S,S-tetramethyl- 

tetrahydro-1 ,3-oxazinium 
chlorides  from  2,2-dimethyl-3- 
dimethylaminopropanal,  form¬ 
aldehyde,  and  hydrogen  chlor¬ 
ide  (1168) 

Tetiahydro-l,3Mj  izoles 
Synthesis 

-  3,S-disubstituted  2-oxotetra- 
hydro-l,3-oxazoles  from  oxi- 

ranes  and  isocyanates  (1829) 

Tc  trahydrooxepines 
Synthesis 

-  2-alkoxy-7-/-butoxy-6-halo- 
2,3,4,7-tetrahydrooxepines 
from  3-alkoxy-7,7-dihalo- 
2-oxabicy  clo[4 . 1 .0]heptancs 

and  potassium  r-butoxide  (16S9) 

Tetrahydrophthalazines 
Synthesis 

-  2-alkyl-l-oxo-l,2,3,4-tetrahydro- 
phthalazines  from  1-oxo-l, 2,3,4- 
tetrahydrophthalazine  (3  steps)  (1800) 

Reactions 

-  2-alkylation  of  1-oxo-l, 2,3,4- 

tetrahydrophthalazine  (1800) 

Tetrahydropyrans 

Synthesis 

-  3-acyl-2,4-dioxotetrahydro- 

pyrans  from  2-alkyl-3-ethoxy- 
carbonyl-4-oxo-S  ,6-dihy  dro- 
4W-pyrans  (1169) 

-  3-alkyl-4-hydroxytetrahydro- 

pyrans  from  1-alkenes  and 
formaldehyde  (14S2) 

Tetiahydropyrenes 

Synthesis 

-  2-nitro-4,S,10-tetrahydropyrene 

from  [2.2]metacyclophane  and 
nitric  acid/acetic  acid  473 

Tetiahydropyridazines 

Synthesis 

-  3,6-diphenyl-3,4,S,6-tetrahydro- 

pyridazine  from  1 , 2-diethoxy- 
car  bonyl-2,6-diphenylhexa- 
hydropyridazine  (IISS) 

Tetrahydiopyridines 

Synthesis 

-  1-alky  1-2-iminotetrahydro- 
pyridines  from  3-methylhex- 
2-en-4-ynoic  acid  nitrile 

and  alkylamines  (1803) 

-  3-aminocarbonyl-2-methyl-6- 
0X0-1 ,4,S,6-tetrahydropyr- 
idines  from  a,^unsaturated 
carboxylic  acid  anhydrides 

and  0-aminocrotonamide  (1376) 

-  3-cyano-6-oxo-l,4,S,6-tetra- 

hydropyridines  from  alkyl 
A^-alkenoates  and  cyano- 
methylsodium  (16S6) 

-  3-morpholino-  and  3-piper- 

idino-2-oxo- 1 ,2  ,S  ,6-tetra- 
hydropyridines  from  3,3-di- 
chloro-2-oxopiperidines  and 
morpholine  or  piperidine, 
respectively  (1797) 

-  4-oxo-l,2,3,4-tetrahydropyr- 

idines  from  0-diketones  and 
benzaldazine  (1648) 

-  2-oxo-l,2,S,6-tetrahydropyr- 
idines  from  penta-2,4-dienoic 

acid  azides  (2  steps)  (1593) 

Tetrahydropyrido{4,3-h  Jindoles 


Synthesis 

-  2-methyl-l,2,3,4-tetrahydro- 

5^-^yrido(4,3-/>]indole)  from 
2-methyl-l  ,2,3,4-tetrahydro- 
<pyrimido[3,4-a1indole>  327 

Tetrahydropyrimidines 

Synthesis 

-  2-amino-l,4,5,6-tetrahydropyr- 

imidine  hydrochlorides  from 
l,3-.1iaminopropane  deriva¬ 
tives  and  S,S-dimethyl  N- 
tosyidithiocarbimidate  (1801) 

-  l-hydioxy-4-oxo-2-thiono- 

tetrahyJropyrimidine  (1- 
hydroxythiouracil)  from  4-oxo- 
2-thiono-2,3-dihydro-4^-l  ,3- 
thiazine  and  hydroxylamine 
derivatives  119 

-  uracil  from  maleic  acid  and  urea  154 
Tetrahydropyiimido[3,4-a]indole8 
Synthesis 

-  2-substituted  1,2,3,4-tetrahydro- 

(pyrimido[3,4-a Jindoles)  from 
2-substituted  1,2,3,4-tetrahydro- 
9aAf-^yrido[4,3-fc]indoles>  327 

Tetrahydiopynrolo[3,4-c]pyrazoles 

Synthesis 

-  3-methyl-6-oxo-l  ,2 ,5  -triaryl- 
1 ,4,5 ,6-tetrahydro-^yrrolo- 
[3,4-c]pyrazoles)  from  3-acetyl- 
1 ,2-diaryl-4,5-dioxopyrrolidines 

and  arylhydrazines  (1366) 

Tetrahydroquinazolines 
Synthesis 

-  2,4-dioxo-3-phenyltetrahydro- 
quinazoline  by  carbonylation 

of  azobenzene  66 

-  2,4-dioxotetrahydroquinazolines 
from  2-acylaminobenzoic  acids 

and  urea  (1381) 

-  l-hydroxy-4-oxo-2-thionotetra- 

hydroquinazoline  derivatives 
from  N-hydroxy-N-(2-ethoxy- 
carbonylphenyl)-thioureas  130 

-  3-substituted  4-oxo-2-thiono- 

1.2.3.4- tetrahydroquinazolines 
from  ethyl  2-hydroxylamino- 
benzoates  and  isothiocyanates  127 

Tetrahydroquinotines 

Synthesis 

-  3-amino-6-hydroxy-2-oxo-l, 2,3,4- 
tetrahydroquinoline  from  3-amino- 

1- hydroxy-2-oxo-l  ,2,3,4-tetra- 

hydroquinoline  (1383) 

Tetrahydroselenazines 

Synthesis 

-  2-imino-4-oxo-6-trichloromethyl- 
tetrahydro-l,3-selenazine  from 
Se-ethylisoselenourea  and  0-tri- 
chloromethyl-0-propiolactone  (1258) 

Tetrahydro-1, 3, 4-thiadiazines 
Synthesis 

-  6-aryl-2-imino-5-oxotetrahydro- 

1.3.4- thiadiazines  from  aryl 

trichloromethyl  carbinols,  thio- 
semicarbazide,  and  potassium 
hydroxide  136 

Tetr^ydro-l,3,4-thiadiazole8 

Synthesis 

-  3-(2-aminoethyl)-2,5-dithiono- 
tetrahydro-l,3,^thiadiazole  from 

2- aminoethylhydrazine  and  carbon 

disulfide  371 

Tetrahydrothiaaelenazines 

Synthesis 

-  3-imino-5-trichloromethyltetra- 
hydro-1 ,4,2-thiaselenazine-l ,  1 -di- 
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oxide  from  Se-ethylisoselenourea 
and  2-hydroxy-3,3.3-trichloro- 
propanesulfonic  acid  sultone  (1258) 
Tetrahydro-l^-thiazines 
Synthesis 

-  3-0X0-  and  3-oxo-2-phenyltetra- 

hydro-l,2-thiazine  from  3- 
chlorocarbonylpropanesulfenyl 
chloride  and  ammonia  or  aniline, 
respectively  636 

Tetiahydio-l,2-thiazoles 

Synthesis 

-  2-alkyl-3-oxotetrahydro-l,2- 

thiazoles  from  chlorocarbonyl- 
alkanesulfenyl  chlorides  and 
alkylamines  637 

-  tetrahydro-l,2-thiazole-l,l- 

dioxides  (sultams)  from  3- 
haloalkanesulfonamides  11 

Tetrahydto-l,3-tliiazoles 

Synthesis 

-  S-alkyl-  and  S,5-dialkyl-2,4- 

dioxotetrahydro-l  ,3-thiazoles 
by  alkylation  of  dianion  inter¬ 
mediates  310 

-  S-aiyl-2-hydrazono  (isopropyl- 

idenehydrazono)-4-oxotetra- 
hydro-l,3-thiazoles  from  aryl 
trichloromethyl  carbinols,  thio- 
semicarbazide,  and  potassium 
hydroxide  (and  acetone)  136 

-  5-aryl-2-imino-4-oxo-tetrahydro- 

1.3- thiazoles  from  aryl  trichloro¬ 

methyl  carbinols,  potassium 
hydroxide,  and  thiourea  136 

-  2,3-dh)henyl-4-oxotetrahydro- 

1.3- thiazole-l,l -dioxides  from 

k)^tene,  sulfur  dioxide,  and 
benzylideneanilines  (1440) 

-  3-methyl-2-oxotetrahydro-l,3- 
thiazole  from  3-methyl-2- 
thionotetrahydro-1 ,3-thiazole 

and  propylene  oxide  (1313) 

-  2-oximino-4-oxo-2-thionotetra- 
hydro-l,3-thiazole  from  4-oxo- 
2-thionotetrahydro-l  ,3-thiazole 

and  hydroxy lamine  119 

-  3-substituted  2-thionotetrahydro- 

1.3- thiazoles  from  2-alkylimino- 

and  2-arylimino-l,3-dithiolanes  (1637) 
Tetrahydiotfiiepinet 
Synthesis 

-  4,5-bis-{trimethylsiloxy]-2,3,6,7- 
tetrahydrothiepine  from  diethyl 
4-thiaheptanedioate,  sodium, 

and  chlorotrimethylsilane  244 

Tetiahydro-l  ,2,4-tiiazoles 
Synthesis 

-  l-dialkylhydrazinio-3,5-dioxo-4- 
phenyltetrahydro-1 ,2-triazole 
betaines  (“amino-azimines”)  (1638) 

Tetralina-: 

Synthesis 

-  polyalkyltetralones  from  a,a- 
dia^l-alkylphenylacetyl  chlor¬ 
ides  and  2-methyl-2-alkenes  (1745) 

-  N-substituted  2-aminotetraline 

by  reductive  amination  of 
naphthalenes  (11 92) 

-  5,6,7,8Ttetramethyltetralin  from 

1.2.3.4- tetramethylbenzene  and 

1.4- dichlorobutane  307 

1,2,4,5-Tetzathianes 

Synthesis 

-  1,2,4,5-tetrathiane  from  methane- 

bis-{sulfenyl  chloride]  and  potas¬ 
sium  iodide  635 


Tetradiiapancydophanes 
Synthesis  * 

-  from  l,4-bis-[bromomethyl]- 

benzene  and  l,4-bis-[u>-mer- 
captoalkylthio]-benzenes  (1601) 

Tetrazolea 

Synthesis 

-  5-aryltetrazoles  from  benzonitriles, 

sodium  azide,  and  ammonium 
chloride  (1325) 

2-Thiabicyclo[2J.0^iexanes 

Synthesis 

-  6-amino-  and  6-oxo-2-thiabicyclo- 

[2.2.0]hexane-2,2-dioxides  from 
thiete-1, 1-dioxides  and  1-amino- 
1-alkenes  or  1-amino-l-alkynes, 
respectively  (1635) 

7-Thiabicyclo[4.2.0]octtnes 

Synthesis 

-  5-amino-7-thiabicyclo[4.2.0]- 
octane-1,1 -dioxides  from  1- 
aminobutadienes  and  thiete- 

1, 1-dioxides  (1635) 

2-Thiabicyclo{2. 1  .Ojpentanes 
Synthesis 

-  5-substituted  5-phenyl-2-thia- 
bicyclo{2. 1 .0]pentane-2,2-di- 
oxides  from  4-substituted  4- 

fihenyl-6-thia-2,3-diazabicyclo- 
3.2.0]hept-2-ene-6,6-dioxides  (1634) 
Thiacoumaiiiia 
Synthesis 

-  by  oxidation  of  2tf-thiachrom- 
enes  with  chromium(Vl)-oxide/ 
pyridine  (1589) 

-  from  2-methylthiocinnamoyl 

chlorides  (1171) 

6-Thia-2,3-diazabicyclo[3.2.0]- 
heptenes 
Synthesis 

-  6-thia-2,3-diazabicyclo[3.2.0]- 
hept-2-ene-5,6-dioxides  from 
aliphatic  diazo  compounds  and 
thiete-1, 1-dioxide  (1634) 

Reactions 

-  thermal  and  photochemical  de¬ 
composition  of  4-aryl-6-thia-2,3- 
diazabicyclo[3.2.0]hept-2-ene- 
6,6-dioxides  (1634) 

7-Thi»-2,3-diazabicyclo[3.2.0]heptenes 
Synthesis 

-  7-thia-2,3-diazabicycio[3.2.0]- 
hept-2-ene-7, 7-dioxides  from  ali¬ 
phatic  diazo  compounds  and 
thiete-1, 1-dioxide  (1634) 

1,2,4-Tlitediazoles 
Synthesis 

-  3-substituted  1,2,4-thiadiazoles 
from  di-  or  trihalomethanesulf- 
enyl  chlorides  and  c<irboxamidines 
or  S-alkylisothioun  is  637 

l,3^Thiadkz(4es 
Synthesis 

-  2-amino-5-alkyl(ar:.i.)thio-l,3,4- 
thiadiazoles  from  hydroximic 
acid  chlorides  and  S-methyldi- 
thiocarbazinic  acid  114 

-  2,5-disubstituted  1,3,4-thiadia- 
zoles  from  ethyl  dithiocarboxyl- 
ates  and  carboxylic  acid  hy- 
drazides  (1450) 

1,2,4-Thiadiaz<4ium  Salts 
Synthesis 

-  4-aryloxy-2-chloro-l,2,4-thia- 
zolium  chlorides  from  imino- 
chloromethanesulfenyl 
chlorides  an  aryl  cyanates  577 


ThJ^tyrana 

Synthesis 

-  5-aroyl-2-aryl-6-thionothiapyrans 

from  3-aryl-3-chloropropenals 
and  3-aryl-3-oxopropanedithioic 
acids  (1836) 

1,2-Thiazoles 

Synthesis 

-  5-amino-3-chloro-4-cyano-  and 
4-cyano-2,5-dichloro-l  ,2-thiazoles 
from  the  sodium  salts  of  mer- 
captomethylenemalodinitriles 

and  chlorine  576 

l^-Thiazoles 
Synthesis 

-  2-amino-4-aralkyl-l,3-thiazoles 
from  4-aryl-2,3-dibromobutanones 

I  (or  1-arylbutenones  bromine  or 
iodine)  and  thiourea 
derivatives  (1369) 

-  2-amino-l,3-thiazole-3-oxides 
(2-imino-3-hydroxy-2 ,3-di- 
hydro-l,3-thiazoles)  from  a- 
chloro-oximes  and  thiocyanate 
anion  or  xanthogenate  anion  117 

-  5-amino-l,3-thiazoles  by  cyclo¬ 

dehydration  of  2-acylarnino- 
thioacetamides  with  polyphos- 
phoric  acid  (1827) 

-  5-aryl-4-hydroxy-2-methyl-l,3- 

thiazoles  from  aryl  trichloro¬ 
methyl  carbinols,  thioacetamide, 
and  potassium  hydroxide  137 

13*TliiazoUnee 

Synthesis 

-  2-anilino-4-aralkyl-3-phenyl- 
A^-l,3-thiazolines  from  4-aryl- 

2,3-dibromobutanones  (or  1- 
arylbutenones  +  bromine  or 
iodine)  and  N,N'-diphenyl- 

urea  (1369) 

Thieno[24’<^]pyrinikUnM 
Synthesis 

-  6-methyl-<thieno[2,3-</]pyrimidines) 

from  5-acetonyl-4-chloropyr- 
imidines  and  thiourea  (1263) 

Thlepanes 

Synthesis 

-  4,5-dioxo-3,3,6,6-tetramethyl- 

thiepane  from  4,5-bi»{trimethyl- 
siloxy}-3,3,6,6-tetramethyl-2,3,6,7- 
tetrahydrothiepine  209 

Thietanes 

Synthesis 

-  from  1,2-dithiolanes  and  phos¬ 
phorous  acid  tris-{diethyl- 

amide]  (1823) 

Thiiranet 
Synthesis 

-  from  bis-[2-chloroalkyl]  disulfides 

and  sodium  sulfide  or  aluminum 
amalgam  (1573) 

ThkMcylatfcm 

-  of  hydroxylamines  with  thio- 

carboxylic  acid  derivatives  117 

Thioalddiydes 

Synthesis 

-  indolizine-1-  and  •3-thioaldehydes 
from  indolizines,  dimethylform- 
amide,  phosphorus  oxychloride, 

and  sodium  hydrogen  sulfide  (1444) 

Thiocaibamic  Add  Derivatives 
Synthesis 

-  aryl  N-aryl-thiocarbimidochlorid- 
ates  from  aryl  isocyanides  or 
N-arylformamides  thionyl 
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chloride  and  arenesulfenyl 
chlorides  575 

-  S-methyl  N,N-dimethylthio- 

carbamate  from  methyl  N,N- 
dimethyldithiocarbamate  and 
propylene  oxide  (1313)  ■ 

-  S-methyl  thiocarbamates  by 
Beckmann  rearrangement  of  thio- 
hydroximic  acid  S-methyl  esters  128 

-  O-methylthiocarbamates  from 

nitrile  oxides,  thiocyanate  anion, 
and  methanol  117 

Thiocarbonk  Acid  Esters  and 
Derivatives  Thereof 

Synthesis 

-  S-alkenyl  O-phenyl  thiocarb- 

onates  from  O-phenyl  thio- 
chlorocarbonate  and  3^ydroxy- 
1-alkenes  183 

-  S-aryl  thiochlorocarbonates  from 

arenesulfenyl  chlorides  and  carbon 
monoxide  577 

-  1,2-ethylene  bis-thiochloroc<rb- 

onate  from  ethane-1, 2-bis-{sulf- 
enyl  chloride]  and  carbon  mon¬ 
oxide  577 

-  potassiym  N-cyano-O-ethyl- 

thiocarbimidate  from  0,S- 
diethyl  dithiocarbonate,  cy- 
anamide,  and  potassium 
methoxide  (1759) 

Thiocaiboxylic  Acid  Derivatives 

Synthesis 

-  2-benzoyl-2-cyano-thioacet- 

anilides  from  benzoylaceto- 
nitrile  and  phenyl  isothio¬ 
cyanates  (1137) 

-  S3-di-t-butyl  dithiocarbonate 
from  sodium  r-butylmerc^tide 

and  carbon  dioxide  (1765) 

-  S^ethyl  5-amino-l,2,4-tri- 

azole-4-thiocarboxylate  by 
hydrolytic  cleavage  of  7-meth- 
yithio-3/f-triazol^4,5-d^yr- 
imidines  (1582) 

-  S-methyl  thiocarboximidium 
iodides  from  thiocarboxamides 

and  methyl  iodide  (1496) 

-  phenyl-thioacetamides  from 
alkylthio-phenylacetylenes 

and  dialkylamines  (1704) 

-  potassium  N-cyanocarbox- 

imidates  from  ethyl  dithiocarb- 
oxylates,  cyanamide,  and 
potassium  methoxide  (1759) 

-  thiocarboxylic  acid  Otrimethyl- 

silyl  esters  from  carbon  disulf¬ 
ide,  carboxylic  acid  chlorides, 
primary  amines,  and  chlorotri- 
methylsilane  435 

-  thioformamides  from  thiocarb- 
amoyl  chlorides  and  sodium  iso- 


propyloxide  (1489) 

Thioelheis 

Synthesis 

-  1-alkoxyalkyl  3-chloropropyl 
sulfides  from  alkyl  1-chloro- 

alkyl  ethers  and  thietane  429 

-  alkyl  aryl  sulfides  from  arene¬ 

sulfenyl  amides  and  active 
methylene  compounds  (1306) 

-  alkyl  aryl  sulfides  from  arene¬ 

sulfenyl  chlorides  and  trialkyl- 
boranes  586 

-  alkyl  aryl  sulfides  from  nitro- 

benzenes  and  sodium  alkane- 
thiolates  (1603) 


-  u>-alkylthio(arylthio)-aceto- 

phenones  from  2-aroyl-3-aryl- 
oxiranes  and  mercaptans  (or 
thiophenols)  (1198) 

-  2-alkylthio(arylthio)-pyridine 
N-oxides  from  2-halopyridine 
N-oxides  and  sodium  mercapt- 

ides  1 16 

-  allenic  thioethers  from  3-ethyl- 

thio-l-phenyl-l-alkynes  and  po¬ 
tassium  r-butoxide  (1402) 

-  allyl  vinyl  sulfides  from  aldehydes 

or  ketones,  diethyl  allylthio- 
methanephosphonate,  and  sec- 
butyllitlrium  (1408) 

-  aryl  1-nitroalkyl  and  aryl  1- 

nitro-l-alkenyl  sulfides  from 
arenesulfenyl  halides  and  the 
sodium  salts  of  nitroalkanes 
or  1-nitro-l-alkenes,  respec¬ 
tively  629 

-  aryl  thioethers  from  aryl  flu¬ 
orides  and  sodium  mercaptides  (1103) 


-  aryl  thioethers  from  sulfenyl 

halides  and  arenes,  phenols,  or 
anilines  633 

-  bis-[l-chloro-l-diethylamino- 

propen-2-yl]  sulfide  f^rom  1-di- 
ethylaminopropyne  and  sulfur 
dichloride  656 

-  bis-{trifluoromethyl]  sulfide  from 
trifluoromethanesulfenyl  chloride 
and  silver  trifluoroacetate 

(2  steps)  618 

-  by  reaction  of  olefinic  or  hetero¬ 

aromatic  CH  groups  with  sulfenyl 
halides  631 

-  2-chloro-l-alkenyl  thioethers  from 

alkynes  and  sulfenyl  chlorides  572 

-  0-chloroalkyl  thioethers  from 

sulfenyl  chlorides  and  olefms  568 

-  l-chloro-l-dimethylamino-2- 

phenylacetylene  656 

-  a-chloromethyl  thioethers  from 

diazo  compounds  and  sulfenyl 
chlorides  579 

-  4-chk>rophenyl  3-fluoro-24iy- 

droxypropyl  sulfide  from  epi- 
fluorohydrin  and  4-chlorothio- 
phenol  646 

-  dialkyl,  alkyl  aryl,  and  diaryl  thio¬ 

ethers  from  sulfenyl  chlorides  and 
Grignard  compounds  627 

-  dialkyl  sulfides  from  alkyl  xan- 
thogenates,  1,2-diaminoethane, 

and  alkyl  chlorides  (1544) 

-  2,4-dialkylthio(diarylthio)-l,5- 
dioxo-1 ,3 ,5-triarylpentanes 
from  2-aroyl-3-aryloxiranes  and 


mercaptans  (or  thiophenols)  (1198) 

-  1,2-  and  2,2^ichloroethyl  tri- 

fluoromethyl  ether  from  tri¬ 
fluoromethanesulfenyl  chlor¬ 
ide  and  vinyl  cldoride  570 

-  methylthiometnylbenzaldehydes 

from  benzaldehydes  and  di¬ 
methyl  sulfoxide  (1692) 

-  phenyl  tetrahalophenyl  sulfldes 

from  tetrahalobenzynes  and 
methylthiobenzene  (1541) 

Thiocyanates 

Synthesis 

alkyl  thiocyanates  from  alkane- 
sulfenyl  chlorides  and  alkali 
metal  cyanides  634 

-  aryl  thiocyanates  from  arenes 

and  thiocyanate  chloride  630 
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Thiofoimylation 

-  of  indolizines  with  dimethyl- 

formamide,  phosphorus  oxy¬ 
chloride,  and  sodium  hydrogen 
sulfide  (1444) 

Thiohydroxamic  Acids  and 
Derivatives 

Synthesis 

-  0,N-disubstituted  derivatives 
of  thiohydroxamic  acids  by 
thioacylation  of  hydroxyl^ine 


derivatives  117 

-  formothiohydroxamic  acid 
(sodium  salt)  from  fulminic 

acid  and  hydrogen  sulflde  113 

-  formothiohydroximic  acid  S- 
esters  from  hydrogen  cyanide 

and  mercaptans  121 

imidazole-l-thiohydroxamic 
acid  O-benzyl  ester  from  1,1'- 
thiocarbonyldiimidazole  and 
O-benzylhydroxylamine  120 

-  oxalo-bis-thiohydroxamic 
acid  from  cyanogen  N,N'-di- 

oxide  and  sulfide  anion  115 

-  oxalomono-thiohydroxamic  acid 

from  2-imino-4-oxo-l,3-thiazol- 
idine  by  nitrosation  and  ring 
scission  122 

-  O-sulfo-thiohydroximic  acid 

S-alkyl  esters  from  O-sulfohy- 
droximic  acid  chlorides  and 
merciqi tide  anion  115 

-  The  Chemistry  of  Thiohydrox¬ 
amic  Acids  (Review)  111 

-  thiohydroximic  acid  S-alkyl 
and  S-aryl  esters  from  hy^ox- 
imic  acid  chlorides  or  nitrile 

oxides  and  merci^tide  anion  112 

-  thiobenzhydroxamic  acid  an¬ 
hydrides  from  thiobenzhydroxa¬ 
mic  acids  and  benzonitrile 

oxides  116 

-  thiobenzhydroxamic  acid  0(N)- 
methyl  ester  from  O-methyl- 
thiobenzhydroximic  acid 

chloride  and  thiourea  1 14 

-  thiohydroxamic  adds  from 

Grignard  reagents,  carbon  di¬ 
sulfide,  and  hydroxylamine  118 

-  thiohydroxamic  acids  from 

hydroximic  acid  chlorides  or 
nitrile  oxides  and  hydrosulflde 
anion  112 

-  thiohydroximic  acid  0,S-di- 
alkyl  and  S-alkyl  esters  from 
bis^l-oximinoalkyl]  disulfides 

and  alkyl  iodide  127 

-  thiohydroximic  acid  S-esters 

from  1 -nitroalkanes,  mercaptans, 
and  base  121 

Reactions 

-  alkylation  and  acylation  125 

-  formation  of  nickel  complexes 

of  thiohydroxamic  acid  deriva¬ 
tives  127,130 

-  oxidation  and  reduction  re¬ 
actions  127 

-  The  (Chemistry  of  Thiohydrox¬ 
amic  Acids  (Review)  111 

-  with  acids  and  bases  125 

Properties 

-  thermal  stability  124 

-  topology  of  the  thiohydrox¬ 
amic  acid  system  123 
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Thioketones 

Synthesis 

-  open-chain  and  heterocyclic 

thiones  from  non-enolizable 
open-chain  and  heterocyclic 
0X0  compounds  and  silicon 
disulfide  (1380) 

Thiophenes 

Synthesis 

-  2-alkylthiophene$  from  2-alkenyl- 

3- chlorotetrahydrothiophenes 

and  potassium  r-butoxide  (1446) 

-  2,4-bis-[-alkyIarylamino]-thio- 

phenes  from  N-alkyl-a-chloro- 
thioacetanilides  (1441) 

-  dithienyl  ketones  from  2-lithio- 

thiophenes  and  ethyl  N,N-di- 
methylcarbamate  (1404) 

-  tetrasubstituted  thiophenes 
from  cyanoacetic  acid  esters 
or  amides,  isothiocyanates,  and 
a-halomethyl  ketones 

(steps)  (1831) 

Reactions 

-  desulfurization  of  thiophene 

derivatives  with  Raney  nickel  (1460) 

Thiophenob 

Synthesis 

-  1,2-dimercaptobenzene  from 

2-aminothiophenol  (3  steps)  (1730) 

-  hydroxythiophenols  from 

o-dihydroxybenzenes  and 
thiourea  (1108) 

Thiophoqihoric  Acid  Derivatives 
Synthesis 

-  S-aryl-0,0-dialkyl  thiophos- 
phates  from  diaUcyl  phosphites 

and  arenesulfenyl  chlorides  625 

Thiopyiophoqihoife  Acid 
Ek^atives 
Synthesis 

-  0,0,0,0-tetraalkyl  thiopyro- 

phosphates  from  dialkyl  phos¬ 
phites  and  0,0-dialkylphos- 
phonosulfenyl  chlorides  626 

Thiosemicarbazones 

Reactions 

-  cyclization  of  isatin-^thio- 

semicarbazones  (1456) 

Thiosulflnic  Acid  Derivatives 
Synthesis 

-  S-f-butyl  2-methylpropane-2-thiosuI- 

finate  from  di-r-butyl  sulfoxide  567 

Thiosulfonic  Acid  Derivatives 
Synthesis 

-  S-alkyl  and  S-aryl  alkane-  and 

arenethiosulfonates  from  sulfenyl 
halides  and  sodium  alkoxides  or 
phenoxides  619 

-  S-alkyl  thiosulfonates  from 
alkyl  guanyl  disulfide  hydro¬ 
chlorides  and  sodium  sulfinates  (1204) 

Thiosultones 

Synthesis 

-  cyclic  thiosulfonates  (thiosultones) 
from  uM;hloroalkanesulfonyl  chlor¬ 
ides  and  sodium  sulfide  (1362) 

Thiodiiophdienes 

Synthesis 

-  from  1,2-dithiolium  salts  213,381 
Thiouiacfls 

Synthesis 

-  l-hydroxy-2-thiouracil  from 

4- oxo-2-thiono-2,3-dihydro- 


4/f-l,3-thiazine  and  hydroxyl- 
amine  derivatives  119 

Thioureas 
Synthesis 

-  alkyl  guanyl  disulfides  from 
alkylmercaptans  and  thiourea  (1202) 

-  N-hydroxy-  and  N-alkoxy-thio- 
ureas  from  isothiocyanates 
and  hydroxylamine 

derivatives  122 

Tranaacylation 

-  2-acetoxy-l,3-dioxolanesfrom 

2-methoxy-l,3-dioxolanes  and 
dimethoxymethyl  acetate  (1132) 

-  of  amines  with  3-acyloximino- 

2- phenyl-3tf -indoles  (1315) 

TiaiuMteiification 

-  of  carboxylic  acid  esters  with 

alcohob  in  the  presence  of  tri- 
butyltin  alkoxides  (1131) 

-  of  trialkyl  orthocarboxylates 

with  alkylmercaptans  (1134) 

-  of  triethyl  orthocarboxylates 
with  l-chloro-2-hydroxy- 

alkanes  (1758) 

-  of  trimethyl  orthoformate  with 

trichloroethanol  (1215) 

Transition  Metal  Complexes 
Synthesis 

-  nickel  complexes  of  thiohydrox- 

amic  acids  127,130 

-  tetraphenylcyclobutadiene- 
iron  tricarbonyl  and  tetra- 
phenylcyclopentadienoneiron 
tricarbonyl  from  diphenylacetyl- 

ene  and  iron  pentacarbonyl  305 

-  transition  metal  carbonyls  con¬ 
taining  organic  ligands  55 

Reactions 

-  as  intermediates  in  organic 

syntheses  55 

Tiiazenes 

Synthesis 

-  3-substituted  l-(3,5-di-r-butyl- 

4-hydroxyphenyl)-triazines  from 
2,6-di-t-butyl-p-benzoquinone 
4-diazonide  and  amino- 
magnesium  halides  (1679) 

134'Triazines 

Synthesis 

-  2-chloro-4,6-diaryl-l,3,5-tri- 

azines  from  benzonitrile  and 
carbonyl  chloride  (1597) 

-  4,6-dimethoxy-l,3,5-triazines 

from  zinc  bis-dicyanoamide, 
methanol,  and  carboxylic  acid 
chlorides  (1175) 

-  of  trichloro-l,3,5-triazines 

with  alcohols  (1720) 

1,2,3-Triazoles 
Synthesis 

-  5-amino-4-{(methylthio)-carb- 
onyl]-l,2,3-tTiazoles  by  hydro¬ 
lytic  cleavage  of  7-methylthio- 
3^-triazolo[4,5-</]pyrimidines  (1582) 

-  5-ethoxy-4-methyl-i-(3-nitro- 
benzoyl-1 ,2,3-triazole  from 

1  -ethoxy  carbonylethylidene- 
triphenylphosphorane  and 

3- nitrobenzoy  1  azide  (1451) 

-  bi-substituted  1-methoxy-l  ,2,3- 

triazoles  from  cu-$ubstituted 
1-methyl-l, 2,3-triazoles  and 
peracetic  acid  (1646) 


1.2.4- Triazoles 
Synthesis 

-  4-alkyl-5-aryl-3-mercapto-l,2,4- 
triazoles  from  benzaldehyde 

-  4-amino-3-methyl-l,2,^triazole 
from  4-acetylamino-l -benzyl- 

1, 2,4-triazolium  salts  (4  steps)  (1254) 

-  3-aryl-5-hydroxymethyl-l  ,2,4- 

triazoles  from  2-aryl-4^xo-4,5- 
dihydro-l,3-oxazoies  and 
hydrazines  (1585) 

-  4,5-dbubstituted  3-ethyl-l,2,4- 

triazoles  from  amidrazones  and 
1-diethylaminopropyne  (1449) 

-  3-substituted  1,2,4-triazoles 

from  4-(l-aminoalkylidene- 
amino)-l  ,2,4-triazoles  (1442) 

1.2.4- Tiiazolium  Salts 
Synthesis 

-  1-phenyl-l, 2,4-triazolium  per¬ 

chlorates  from  aldimines, 
carboxylic  acid  phenyl- 
hydrazone  chlorides,  potas¬ 
sium  dichromate,  and  per¬ 
chloric  acid  (2  steps)  (1791) 

-  1-phenyl-l, 2,4-triazolium  per¬ 

chlorates  from  l-phenyl-4,5- 
dihydro-1, 2,4-triazoles,  potas¬ 
sium  dichromate,  and  per¬ 
chloric  acid  (1791) 

Tiiazolo-[4,5-</]pyrimklines 

Reactions 

-  hydrolytic  cleavage  of  7-methyl- 

thio-3/f-triazolo[4,5-d]pyr- 
imidines  (1582) 

Tiicyclo{4.4.1 . 1  ]dodecanes 

Synthesis 

-  from  1-aminomethyl-  or  1- 

hydroxymethylhomoada- 
mantane  653 

Tticycloj[3.2  Jnoneiies 
Synthesis 

-  8-cyano-  and  8-ethoxycarb- 

onyltricyclo{3.2,2.0**^]non-6- 
enes  from  cycloheptatriene 
and  acrylonitrile  or  methyl 
acrylate,  respectively  (1491) 

TiithioordiocaiboxyUc  Acid 
Derivatives 
Synthesis 

-  hexaalkyl  hexathioortho- 
mesoxalates  from  alkane- 

sulfenyl  halides  and  acetone  628 
Tropolones  and  Tropones 
Synthesis 

-  2-alkyltropones  from  1-chloro- 

alkanoic  acid  chlorides  and 
cyclopentadiene  (1345) 

-  cycloheptatrienones  from 
2,2,7-tribromoxycloheptan- 

ones  and  lithium  carbonate  (1560) 

-  from  haloketene-cyclopenta- 

diene  adducts  420 

-  2-(2-oxocycloalkyl)-cyclohepta- 

trienones  from  2-chlorocyclo- 
heptatrienone  and  enamines  368 

Tropyliiim  Salts 
Synthesis 

-  from  cycloheptatrienes  and 
trityl  salb  in  liquid  sulfur 

dioxide  640 

Reactions 

-  rearrangement  of  2-hydroxy- 
twbtane  in  liquid  sulfur  dioxyde  645 
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Undi 

see:  Tetrahydropyrimidines 

UlMS 

Synthesis 

-  N-(2-acyloxyphenyl)-N'-methyl- 
uieas  from  N-4iydroxy-N'-methyl- 
hH>henylurea  and  carboxylic 

acid  chlorides  (1762) 

-  N'-alkyl-N-aryl-N-chloroaoetyl- 

ureas  from  N'-alkyl-N-aryl-N- 
hydroxyureas  and  chloroacetyl 
chloride  (1320) 

-  N'-alkyl-N-aryl-N-chlorocarbonyl- 

methylureu  from  N'-alkyl-N- 
aryl-N-hydroxyureas  and  chloro¬ 
acetyl  cMoride  (1320) 

-  N-aroylureas  from  ureas  and 

methyl  benzoates  (1567) 

-  N-r-butyl-N-(2-chlorocyclo- 

hexyl)-urea  from  N-r-butyl-N- 
chlorocyanamide  and  cyclo¬ 
hexene  14 

-  N,N'-disubstituted  ureas  by  Los- 

sen  rearrangement  of  thiohydrox- 
amic  acids  128 

-  N^'-disubstituted  ureas  from 

primary  amines  and  carbonyl 
selenide  68 

-  tetraalkylureas  from  dialkyl- 


nitrosoamines  and  iron  penta- 
carbonyl  (1398) 

-  tetramethylurea  from  tetra- 

methylthiourea  and  propylene 
oxide  (1313) 

Application 

-  of  O-acyl-N-hydroxyuieat  in  the 
N-acylation  of  a-amino  acids  328 

Uiettiaaet 

see:  Carbamic  Acid  Esters 

Vlameiet  and  Related  Reactiofu 

-  of  3,4-dimethoxyacetophenone 

with  dimethylformamide  and 
phosphorus  oxychloride  (1350) 

-  of  1-oxoisoindolines  with  phos¬ 

phorus  oxychloride  or  oxybromide 
and  dimethylformamide  (1154) 

-  thioformylation  of  indoliziites 

with  dimethylformamide,  phos¬ 
phorus  oxycMoride,  and  so¬ 
dium  hydrogen  sulfide  (1444) 

Wittig  Reaction  and  Wittig-Hornar 
Reaction 

see:  Carbonyl  Olefination 

Wnitz  and  Related  Reactions 

-  C'C  coupling  of  alkyl  a-bromo- 

carboxylates  with  zinc/copper- 
(II)-chloride8  306 


Xanthenes  and  Xanthones 
Synthesis 

-  thioxanthone-S-oxides  (xanthyl- 
idenesulfenes)  from  3-meth- 
oxyphenol  or  resorcinol  and 
trichloromethanesulfen- 

amides  (1588) 

Ynaminea 

Reactions 

-  addition  of  1-amino-l-alkynes 

to  alkyl  a-aminocarboxylates  (1151) 

-  addition  of  dilorocarbonyl- 

sulfenyl  chloride  and  trii^loro- 
methanesulfenyl  chloride  to 
ynamines  656 

-  addition  of  trichloromethane- 

sulfenyl  chloride  to  1-diethyl- 
aminopropyne  572 

-  of  l-amino-3,3-dimethylbutyne 
with  3,3-dimethyl-l-nitro- 

butyne  (1416) 

-  of  1-dialkylamino-l-alkynes 

with  3,3-dialkyl-3tf-indoles  (1839) 

-  of  N,N-disubstituted  1-amino- 

l-alkynes  with  aldehydes  and 
ketones  (1195) 

-  with  amidrazones  (1449) 

-  withdiketene  (1371) 


